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PROBLEM TO BE SOLVED: To provide an electro- 
optical device and a color filter substrate capable of 
ensuring both brightness of reflective display and 
saturation of transmissive display when used in a display 
device capable of performing both reflective display and 
transmissive display. 

SOLUTION: A reflective layer 212 having an aperture 
21 2a for each pixel is formed on a first substrate 21 1, 
and a colored layer 214 for constituting a color filter is 
formed thereon. A surface protection layer 215 is 
formed on the colored layer 214, and a transparent 216 
is formed further thereon. The colored layer 214 is 
constituted so as to cover the aperture 212a in a two- 
dimensional direction, but overlaps only a part of a 
reflection surface in the pixel in a two-dimensional 
direction. 
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-#©aMSMfcEB$ixfc*»**ftBBfc, 

bne-#©&e© 5 *>-#©&« t ffiE«*%$*m 

&»MK:EB3ixfcBfeBi. 

EEBSUfe^ftltB * J: tfEEBfeB Srilii L fcjfc £K 

itfiE^fel ligfiEP] P flLhKEB SfttV 5 k k 1 fc, 
BE£W»±©-Efc©JWEB**iTV*8 r Srfti&t 

EBS*i-0*8WERtt»©E8©Jfcli, liiJE§llP&© 
®ffllc*f 1" 5 BdE*fel tfEfl £ ftT v ^ MIES P SB© 
®«©tt:<fc 9 fc/hSv^ i £#$ti-f 8i»#« 1 KEB 
©m^ft^ISfi. 

«2keb©««£¥sb. 

*BH©BERtt«±fcB9W1-J: 3 fcEB3*vO*8 
d t 1 XttB *« 2 £EB©BB3fc 

[«** 5 ] *Bjte¥»Bfc*^T . 

BE-#©**fl!«tt©WU:EBS*ifc*»**B»l 

t. 

BE-#©«*fflB*©¥EW4»4 OSacMlt 

EK$n.fciS»(DiISli:, 

«■* ©BEBBrtfcEB SftfcBfel t , 

#*©IIIHEB*rtfcEB3ft, MnB*«£¥«MtJI#J: 

BEB^I4BEBaw±fc:EB3ivO*Si:i:t>fc. 
JWBRW»±©-«fcEBS JiT^S £ i £#{8*1-8 
««3t^SB. 

[»*«6] fflEftft©BB©t;h*JiicB&1-8M 
EBBPSB©ffi«fi, SWcBBBjlcB— WEB 
«©E*©'>4 < i fc-oKBiW-6BE»fil©BB 
tt, *©fl!l©iiuE«i£©B^(;:#J£^8j!fiEitel©B 

a t «*& 8 r t k 5 ££*©««« 

^ssb. 

[»*B 7 ] ««*^«Bt Jsv^-C, 
Sft©BB±KEB SftfcBBJte^BIW t , 
BEHB±fcEB*iifc, ftSfc**5fe*lr+5*«! 

aa©«feHfc, 

#*©BEB*±fc:EB$it, BE«a3fcS*KS*sJ: 
0 s i!5E«feJf £ liS L fc * * KW-f 8 SWSB k 1 R SB i 

J»E*feff »±»EM P«AlWlMERJt*B±K:EBS*tT 
BEa»BB©»feS©5 *>©'>*< i 



2 

t-a©«JE«feJi*«IEK»«B±o-«BK©*EB$ 

[B&B8] HaE5Wlro^PgB(Dffi«tt, B4Sfe 
©IWB*feBSrfll*fcSllEiBBIB|-eiRl-t«j**iiTv^ 
5:i 1 1- 3H#jS 7 fcE«©*«*¥!SB. 

IE** 9 1 »E»feS©EEKit«±©»BffiB* 
tt, '>4<ifc2o©ft4Sfe©BEBfeB«:B;t.fcB 
EBBWCB4 8 £ fc »»B 1 1 SMBB 7 £Ett©B 

.o [ffl*9l0] 3k ». W©#ft©WEBfeB«rB 
B©BE4M©BEttBB&Bl&fttFW0>ttE 
*fel©HtJE&BE«$<}: 0 fc**v^ 4 £#Bi1-S 
»#« 9 icEEottBX^EB, 
[»*B 1 1 ] *©BEBBB©l!ttEttBEBBtt 3 
0~5 0%T?fe9, ^BtFBoMEEftEottEKSS 
BBtt 6 o ~ i o o %x-hi> r t t 1-$B*« i 
ofcE«©«B**«B. 

[B&B12] BE£BftttBEMatt©£BH£E 
B*tiTV^rt*1»Bi:1-5»#*i, 5Xli7fcE 
20 B©tt»3fe^£l». 

[M*«13] BEEnBEJ:£ttEEMJIlctt1-« 
WR^tt, 3 0~7 0%-C*>SCi:t:BBfc1-8B** 
1, 5 Xtt: 7 fcE«©BB**»B. 

[B*£l4] B*«l. 5Xtt7fcEB©B«** 
Sfifc, ttBft££SB*Mfp-*-«MfP#«& *4Tt8 
r<t£&»£-f8S*8Sg. 

BCfc. 

BE»R±K:EB3ii. **RB+SEB»£Wn«i 

iWE»«.hfcE«§ftfc»£Bi: SrB*.. 
EE«feJiHtWEHP«±CEB**i5ittK, EE 

KWB±©-ttfc©*EB*ivo*5 r k zmk-tz 

EEEBt^*J*-CEE»B±tEB**bfcBfeB t . 
EEM»t^*J*TEEE«±tEB*Ji, 3fc^5St-f 
8 SltSB t IB R U k £ #1" 8 5WI t «r{l 
"o ffiE£6BttfiEB8n*BJ:£Efi$Jx5i tt>l-, huE 
RltS5±©'>«:< fc%-«KEB4li"C^«ritrE» 

EEB*t^i3*TittE*E±CEB*iifc, ffiSt^S 
*8feSrlTl-8B»aB©BfeJii:, 
BEH*t^*TaWE*E±KEB*ix. 3feSrSW-r 

^E»fea ttMEsn p EjttnineKttE±i£EB * *t 8 

so & i fc fc. MESicaS©*fe® © 5 < 1 1- 
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[000 1] 

So 

[0 0 0 2] 

^■fft*rt>a»WIBi LfcRJH*aiiffl©«fi**/<* 

tt, *©'<*A'rtfcft*fcRlti-afc»©RMi«:# 

«fc3fc*MiLfc'fe©-e*>3. r©«©R*fii:LTI4, 
****'<*/w©H*«U:^:£iB«©HlRfB UJ? 

[ 0 0 0 3 ] HI 2 0 Ht, ft3lEOfilt^Sia«>ffiA<$ 
^**10 OOMHR&trtmi^-tmffiEH-ttb 
S. r ©STSg^*^ i o o 14, &£ i o l £ Sffi l 

0 2 ias^-yu«-i 0 Slr-fcoTifiO-gHtbiT., StS 1 
0USS10 2 £©fflKl»tii 1 0 4 &WALfc#j§£ 

fix-ci^So 

[0 0 0 4] Sffil 0 1 ©rtB±(C|4. Higgles! 
111a iRftSB lllbt £#-f SR*fE 111^^ 
J&Sft, ;i©R#tJf 111 W±lciffel 1 1 2 r , 11 
2g, 1 1 2 b&tfSBftMl 1 2 pSr«ixfc*7- 
7 1 1 2&&&LZinX^Z>. 137-V<()\<9 1 1 
2©«®&SJf 1 1 2 p ©«ffi-htC|43Wffiffi 1 1 3*5 

[00 0 5] £fi 1 0 2 ©l*JB±l£(4S?/!S& 1 

2 i##j£<**i, #iSi1-sjhri o i±o±saH«i 

1 1 3 tfSSS-f5J:5^«»^**VT^5. ftfc, Sfil 

oi±^!«i o 2±\a$, B.foK*mwsm&t£K# 
&mtfccxm£.icBf$.£tiz>. 

[0 0 0 6] Sfc, ±SE©£«1 O2©0»fflJbl::«4ffit§ 
MtS (1/4^M) 10 5fttf«3fc*10 6#JifcE 

hs*l, s« i o i (Dftm±.\a*VL#mm (i/4«« 

S) 107 fttffflfttt i o 8 is«|j$:Efi$ix5. 

[0 0 0 7] U±(D£ o t«J*$ Jlfc****/'?*^ 1 

ooi4, gs^mis, «*£tt*M£&?©tt?«gKs 

fi$ftSS&3\ tOtit^??7>f h 1 0 9riSEffi£ 

titcwmx'f&ttttbhz. z<Dm&m*'<*fri ook: 

ts^Xit, glW*grtfc£©H5.MBM?ttEtrailR 
fcftoT**a^fc&l 0 4*MLfc«fcE»*l 1 1 
bfeTR#t£*l. 0 4£@i®LTjfcffl;*;ixS 

<DX\ S»S!***fi»S^4. *HK*!P*ftir 
OSg^mmX'^<-y^y^ h 1 0 9?r^ff$-ti:5rtlc 
J: "9, /<y^?-f h 1 0 9©$93#©5*>6I!R»1 1 1 
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0 0£ai§LT»iti£ixS©-C\ Siia*^^fiU^ix 

So 

[0 0 0 8] 

*©5W*3iga©f8Efi**^^-'H 0 0 ttsv^Ttt, 
±fER»a»R-eii*#*5-7-f/l'^l 1 2£2@a 
®-fS©K*fU ±lEgi@SBT-ei43fci& s #7-7-f/i' 
* 1 1 2£-afc*ttiii©1-£fc& > SiSS*^©^*»- 

i» ®«xBLtm&*<Dmi>mTu tit. sita**© 

HH^feS. -fftfc>*>> E*tI!**-?f4-jB:fi<jfc*^ 
©M5S^£tiiS*>-CS)5©T, *7-7^H 1 1 
2 ©3fciSii$£ X < ®Z LX$t*<DW 5 * &tft&-f S£> 

[0 0 0 9] ±E©A5KKWS**iailffl* 

20 **<*4oTL*5fc», Jtft«*4it6iv^5IB]Jl 
£fcfcS. 

[0 0 10] *r-C*»M»4±BIBWijS«r**1-Sfc© 
$ iaa§Eai*©»*i *r*K*«i-5r fc©RTIB4* 

7-7j»?mzmi-z^i:£hz>o tit. mm 
**©ws $ t m^mm^nmst t s - 1 

fcSo R»ffl^tSiiffl«*t©ra©fe^© 

swt-f-s. 

[0011] 

[SH5r»gti-Sfc»©#S] ±IEg|MS:fi?8t1-Sfc© 
fc**W#tt, R«H©-«fc©*»feJB#¥Si«fcfi 
ft * J: 5 KKI* U BOM.©*©fll©«£fcH:*fe*ioS 

oTR*f£ixSR*bfc©e/1S $ SrflWfti-5 C t 5 

[0012] »|c, Slt^3iaSi©««3t^SHI©*g- 

n p Kt&HM#&*t < k hmmcmtt s ± 5 t«us 

®S*^©^SS:[fi]±$ -tirS r t So 
[0 0 13] i>9*«:WlC{4, #£Jf£ft^M§UPlcfi 

fel5r0f^©feSfilcR^Lr*3#, *©&, 

t EftSfl-& &fflWr S r fc 4 o TE«S** 

©p^ S $ *?t(*i-s ri^-etSo 

s* [0014] *£91 -^©S«^l^ 
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EB**ifc««3MMMTB (B*.I2»M) t. *fri5— 

*&ft £i§if L fc* £E«-f SKWas £ ffi a U £ £ *f 
SKHBfcfcB*.. ttEtt&Bl3BEBQtlU:K:EB$ 
«i/0^5££fcfc:, BERlrt»±©--«i::©*EBa*i 

[0015] ioawntntt, *feg#Mpism;:E 

fi^^T^Stt tl-SWI8±ffl-6Blc©*Eg*ixT 
^•5C£fc«fc9, *fel©Rttlfc*H-6l*9«*fc 

r©±?4f3Sgl4#fel£)t$WIBP£©S49# 

mMmm&x'hz>ox\ 3a%©&&Kiigv*4*. 
wfift l-cr*-*-* r i a* prut 45. 

[0 0 16] rwT\ ffl^itB©BSiw*H-SflE* 

rsit*fetbj tv*3. ) 14, ffiEBatt©BflC*H- 
5lWE*feJli:»*51ttEB!P»©»»©iB8IOit 
T, mz. r^iiiffeJtj fcv*3. ) *9fc/hS^ri# 
ff*U\ E*t*tt«^*2Hatt*-6©fc*tL-C* 
^WgH P *9ai-33&ftH:*&ft * 1 B*nta»1-3 
©T% iS*-e*)iitfS»*oW*H:aiB*J:!»fi<4 
9, aa*©»*ttEW*©»«J:9«;<45#. Sit 
#feiktraa»feJtJ:0t>/h*<1-*rfcKJ:9, Kit 
*©W5$fc*»Srfc#?#S£fcttM#©»*fc 
*a*H$K|6]±£-fr3r£d5-C-f , 5ft3fc£3ja3fc£©|yi 

©fei£©ts»£{g;i8-f a r £ #-e* 5. 
[0 0 17] Sfc, fJE*feSiSfiEHP«iJ«:^lca 

WW! P 5 <fc 5 fcEBSiiT^S r £ K i 5 . 

[0018] r r x\ fflraatft&tflttEtt&BiiflftE 
-*t©ss© 5 fc-#©BE»8±fcEB**i-cv*a» 

^5*0, Sfc, ME£»Bttf»E-#©««©5'&- 
^©MES«±lcEtt*tL, fitrE«ffeSl4fflE-*foS 

riff** 5. 

[0019] ne*ftJiairEnpfti:A*&ME 

B P H©BERlt«±C 3S 9 art" X o icEft $ nx 
k>5:ilWSL^ Bntt±ji»6>*©BB©KfHB± 
o art" J: 5 fc*fiBi4*EB3*vC^$ i £ K £ 9 , 
*£!£-#© fc © £ LT»rirt-5 r £ tfTOKftS. 

■5£K!i*4< 49, £ 9 SAC L4»f>Xv^$ffS 9 "CB 

[0 0 2 01 *»WO»J©«ft**IWB, ttft 
©B»±lcEBS*ifc««3MMMt«i:, #*©frl5Ii 



§Sf±lcEfi£4-ifc*feJ§£, £*©flilEIiiii±lcEtt£ 
tlx ttEBftft^BBtt^tfffiEB&BfcaiiLfcX 
4 KB* £ M P » £ «r*i" £ £fi§ x. . 

i)E»fe*ttffJEBBP«IJ±^Ea$irT^5££tl^ 
IIIJER»«±©-»fc©*eB3*i.Ti^.& r £ £#®£ 

[00 2 1 ] *itfi, **©B*K*v^r, * 

fiB#Bn«±fcEBSivCV»5 £ £ t>KE»»±©- 
«l-O*E«**iTV^5rtKJ:0, »fe!©£#t!lc 
»o *rt"5fi4 9 CXR%%OW 5 $ £BiSi£lcB 

BrsrfcOTgRttS-£. r©J:54B8tt»fel 
£3t^WMP£©«49^ffilC|4«g|«T-fcS©T\ 3 
«*©^fctt:BB*:4;*.*v* £ 5 ic+S r 
So Lfc^o-C, g«*fc*tt-*»fiB©B»i:aa* 
fcaH-5»fea©BBfrB*«fcft5fca£LTKJW 

[0022] iit, &*<Dtftmmmm^x, mies 

SB#©B»©ltl4, fflEBn«©£BS£*H-SBK* 

LT**WBP«raii-#-«ail*H:iffeB*r 1 E£»ta 
a*tNfe*itfRJW*©B*»4a**±9fi 
<49, aa*©*«ttE»*©»*i0 
5W«ffeJt?raii#felt J: 9t/h$<-f4r£(cJ;9, 
B^SI-SW3t©^5 $ irMftS r £ ^T*t 5 £ f> 
i§^©^gSrffi»WJw(6]±$-fr5r£a5T*#, 5»3t£ 

aajt £ ©ffi©fe^©taa^il««i-{S«l--5 r £ #-e 

30 [ o 0 2 3 ] mE«ftB^MEflQBfr%^B 
5i5KEBS*fCv^ri#ff4U\ »feB*«** 
ttBP Sr*±KB 5 J: o KEBS*iTV^5 r £ ic <fc 9 , 

[0 0 2 4] Sfefc, WE««*¥«BB«:l«*tfc- 

©S«© 5 t>-*©»K±fcEB**tT^5»'fr**) 
9, *fc, «(ESltll4mE-^©S«© 5 
ESC±icEBdii. WE»fe®l4WE-W©S«©5 
t>ffi^©ttE««±lcEtt$iiTV>6#^t>fcS, t>-f 
40 H©*^-C-feort>, 3t^W(C|^«©^ffl^m^#5r 

£#-e#5 0 

[0 0 2 5] *fc, ^©fflEil*lc:*3V^T, *5E*fi 
BttttEBPB±d*&ttEBPlMB©ffiE5im±i: 
B9Hrt-J:5KEB*lxTV^rt*ff*U^ 
iWf, ffl^felc, BQttK¥BftKBft&B£a»&B 
H©WESlt® ±KB 9 aj Lfc-flJffljt £ 45 <t 5 
felSrS»t5r£a5Tt5©-C, »ftB©/<^->«:* 
*i»ifll«»<*j*i-S£***<*D, J:9**K, L 
*»1>KV^B* 9 r«6i-5 r £ #-C# 5. 
so [ o 0 2 6 ] $ fc, *BB©A>SedBft%¥BB», - 
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*ifcB«*¥BB«fc, *ne-#©**BBB©¥Btt 
4B4 9fl*i::*W£:LTER**lfcBB©BBi, #* 
©iTEiliSifilcKB£*tfc*feSfc, &*©gf[EHBl*i 

£ LfcjtSrEitr SKltSE fc H pSB fc ttir&BURm t 
BE»feBttttEBRtt±fcEB**iT^afc 
fcfcfc, ME£NB±«>--BKBB*JvCVt&r&*ft 

[o o 2 7 J :o*H:, BEBfi©B*©*ii«tfc 

9 . BB»»©B*©'>4 < fc fc-ofcatiS+aBEB 

fiJl©B«tt, *©»©BEBB©BBfc»J&1-«WE 
*fefl©ffl«ittB48::fc##SU*. 

[oo2 8j s&k, #«w©»j©s&3te¥3SBtt, b 

»©BB±fcEBSftfc****BRBfc, 1IWEM*± 
KEB**ifc. B££B4«fi*ff*8BBBffi0>*£ 
St, 45-*©BEBB±fcEBS*i, BEB£ft¥BB 
1*5 «fc tfiSiEgfil £«ia t fc* *Btt*5RH» fc B 
R»fc*#i-SK»JifcSrfll*, iWEt&JfttSi&EPflP 
B*lfBERW»±fcEB3ivC^6 fc fc fcfc, WES 

»«*©«£«© 3 h<r>'pt£ < fc t-a©ifE*fe«As 

BEEWtt-t©-«fc©*EB3*fO*8 w fc £ft»fc 

■ra. 

[0 0 2 9 J *B«fcl8V*T\ MERWS©SlPSlS©E 
ftli. B45fe©WE»feB*BfcfcBEBBB-eB- 
fcBBSivCuarfcMMsLn. RWS©»pSIS©E 

■OV5£fcfcJ:9, #fe©®^lc*JV^TAIt3fci:Sr^L 
<1-5ifc;i5T-ir5fc», 3iaSE*©fili8&H:»«ffi 
Bfcff3£fca«rBfc45. *fc, R»«©EBKo^ 
■Ct>B45fe©BfiB*B*.fcBBM-eR-fcBB3*i 
SOT, BBB*©feBB«rfr3Bfc, *ftfc»i-5B 
feB©E«»±©ffi««:BBL'*1-< 48. 
[0 0 3 0] *»Bfc*ilr*T, WE»fel©WESlta5 
±©$BE«^ (±E©E»BfeJtfcBB) ft, '>4< 
fc f> 2o©B4Sfi©BBBfiBtrBfcfc»EBBWe 
*W:i#ff*uy. cjifcio, mnSi5©gi®3feic 

©Bf^©*1M*tt:«:BB1-8fcfct>fc, EBBfcB4 
a#fi©«rfel©$BB«^£raS£-f 8 r fc fc «k 0 Rtt 
%*<D&Z&m<k-fZ fc^ofci fcj6«rffifc45. Lfc 
dSoT, £fefco^T*ft-eft3ii«;F©fefcRltS^ 
©fefc SrBftfcSIB-t 5 £ fc #"C# 5 0 
[0 0 3 1] JMSWfcJsi^T, ft, B. W©#fe©BiFE 

»feB«rBfc. &©BE»&B©tiEBBEB*ii£& 

tf#©BE»feB©»EBBBB*J: 0 i^r fc# 
ff*U\ SiiB^tt. HP»fcS48flH«KJs^T* 
£B*iB£ft9Bbfc%lcJ:9Bftg*i«£, RW^ 
*tt, R»BfcB48B«tJ8V^TBfeH«r2iaBa-r 



8*fcJ:9±fc Lxm&Zti* S£ftfcBR»fcB4S 
B«fc*sit5»feBfcJ:8EB*fcfcBB3ix5. tfc 
#of, -BttfcEB**ttB»B*J: 9 
4 8KB. B<49*+K fcr8T\ &B&BBBB 
©BBBBfctf-* ?55&tf#©3fe©&B 
^±*S8fc8t<48©I^UX, *i:©ft©&££±lfT 
fc«<4 9fc<v\, rtiirio, EB**fc*s^TW« 
3 fci-iitf, BfcB^roBBtffiTL^I^ 
48. tfc^oT. £*B«)BBKBV*-CHU &SE« 

B&*4<TO\ <v*li, '>4< LT) BBSrBBU 
B©BBfc*JV*TttBBBBB*B<i-a (1"4fct>, 
«feBfcfi4$>4^EB»©BB*B*3*8) ifcfc 
i9RB***!J>*CJ:3fc-«i,«, E»B*©fe?IB 
tt&Mloo, B***Bfc«*StfS£fc!»«rBfc 
48. 

[0 0 3 2] *BWfc*»V*T, SS©ME»fel©ME» 
BBffi^fl 30~5 0%t*0, BAtfBoBEBftfl 
©BEBBBBBii 6 o ~ i o o %-e*>s r. fc # #* l 
20 v\, B©BSBBBfcBfttfft©BBS&B*±BBfl 
fcR*i-8rfctiO, aBB*©feSBtt*B*Lo 
o, EBB*©feSSttfttfWB«rfl±Stf8rfc!W-e 
*8. Bfc, Mfe©*felOffiSB«^fc UTI43 5~4 

5 %, ^^©BfeBwttBffiBstsfc trii 8 5 ~ 1 
0 0%©$SHT*fc8rfcas«:t>g£U\ 
[0 0 3 3] *BBfc*v*T, BEKliffittttBBPB 
©^ffltEfi£it-CVSrfc##*U\, 
9, KBB£*ivvcBnBtfKltB£J:9B9B£iLfc 
ttBfcBB3*iT^5rfcfc48fc». »feliRttJf 
30 fc©W^>©ffiB-ftv^364Lfcfc LTi, iffelT? 
B*3*i&v*HfcPBnftK£ C4^«t 3 K1"8 r fc 
§8. BC, BEBP»ttBERBB©B**KBBS 

[0 0 3 4] *^MtfcV>T, MEMR95lwJ:5irER 
BlKiH-8BP*tt» 3 0~7 0%-e*>8rfci5Sft 
UV>. SBB©BPB^*t <48fcSia*^ 

l±W8<45#, BBB*ttBKB<ft*Ot?, Sii^ 
*fcSBB*©/<7^Sr«8J:3tSBB©BP** 
BJ&t5*B**>8. J:9BBftlcii. BpB^SI" 
40 ^8fc, /<y^5-Y h©BB*S5<-f 8i2>B*s&9, ^ 
y^y^ h©BBB****i-«. tfc, Mn*#*S 
1-t*8t, SBB*^«<4 9BBLt<<4S. *^ 
BBB-ett, E»«©-«t«feBfc fi4 5>4v^B«* 
Rlte3ir5Cfc(-<i: 9R»S^©M8 4 C£ fc 

aB^te^-c, BP***#v^±EttH-caa«*fc 

E»*^©>'<7V^Srfc8rfc#prB^4 9, BiSB^ 
fc KBB* ©B*K *v ^ T ft #4 * 9 - fitt Sr BSi" 5 
rfc*-e*5. BP*#±E«H«:TlH]afc, 3BB$ 
=0 ©W«lrBft1-5«Bi»&B»ft73*B*i-5©-eBB 
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Wn*#±E«H*:±E5i:, BUtt**\zt$»6m&b 

[oo35i *£9i©«?tt£tt, ±e^-t iia»o«a 
ftttSHfcir. 3&s*rffe*ts. cixiciox, 

[00 36] ft*, E»a**fc8iiffl*iPfcl«*i* 
tlfcig Lfcfig©*fe«*#*> 9 , **b«T.K:9J«©# 

*ii©*7-7w/^t?S*©*^SrHSL 
fttt*ttffte>ftv\, *JftHK*^?a. ±E©J:5fcfi 
W*feit £ 3gi§»£tt £ SrftEfcE*. 3 r £ J: o T. 

iJ*a-C*> o T kE*tSS*©*£JHS £ Si&S! 
**©*&INI £ 4r»J* fcKSI-S £ £ a* sTfBfcfc5. 
[0 0 3 7] fcfc, *5IB^©*5-7-f/u^S«li, & 
Si, 1IME£tt±KEE$ii, B 

!£&<§*, ffiE*^ttffiEMntt±KEB$*i<&2: 
£fc£, BKKW«±©-»fc©*Et3*lTV>6::i: 

£#®£-t5. 

[0 0 3 8] **Wicj:jHtf, »fel!JSMPlip±^SB 
$*i-0>-5 £ k fcliEtt«±©-»fc©*EB3;ivO* 

D-CS#tt©W 5 * SrSBSt 5 r £ i« pT*K<e S-*, 
r © <t 5 ftB8tt*feJg £ 3fc^M9f! P £ ©fift 0 «»K 
li«l^T-fc5©T\ 3ii3t©fe^l-li^Sr-^x.ftv 

[0039] r r x\ mmRftnozmmtMi-zmm 

£feS#Ett$ftT^5ll([EEW»©B«©Jttt, ME 
IB P»©±ffittt#-r 5BtrB»feS*EBSiiTV^5ir 

JfcttBfiJI £ 2 Haai-5©fc»L-C*#ttH P SrSii 

+aaa*i4*^*iH*r»tSiM-s©-e. at-e* 

fttfKW*©W*ttaii* J: 9 <£< ft 9 . §i§)t©&& 
(4E#t3l£;©»£J:9[6<ft5*s, EJt*felfc&jgi©»£ 

$ £S5©3 r £ S £ t>tt8ilft©f*A*fe*tftK: 
(6]±$-ttSr £#-?£, Elt3fc£§i@)t£©P«a©fe£© 
Bit*BBS£ffitt1-S r £ #"C* 
[0 0 4 0] Sfc, ifE«fe®AStlFEWIBRfiI5Sr^c 



(6) 

70 

^i$B P §r££lc« 5 ± 9 fcEK.*ivO*a Zb\c& 
9, aa*©»Kfc*6>lc»ft5::i]i*-C*5. 
[004 1] Sfefc, ttB*fiffttfllNBHna-ha*E>M 
EM P ««H©BERat»±fc56 9 ffl-J- i 5 KEE $ ii 
o>«:i#JfSU\ BPSUiA^wBBwEltSB 
±KK9 «i- <fc 5 fc*fiJ|!4*EE**fO** r £ fc i 
9, *feJB«r-flcot>OiL-C»ja+5rta*?rffiK:4 
5„ Lfc^oT, *£Jl©/<:? -yJr^li if «J^<Jg 
j£1-5&gasft<ft9, ±0*SKL3a»t>»V^B*D 

[0 0 4 2] #aW©JW©#?--:7 4A'**K 

Ii, BB#K£S*ifcS;|S£, BuE®^(^t>*TilE 
*E-LfcE«S:fcfc*ftJBfc. BEB*fc-frfc*T*R 

»»■£*«*., HFE»feSttMESBPgB±(-EB^n 
S££fcK, jftEEItSB±©'>ft< it-S15lcEM$ix 

[0043] ^©BWfcititf, *&l#nntt±£E 
■ Sitrv^ £ £ 1> lc5WSP±©-Si5lc©^ER$ixT 
20 ^Srtt±9, »feJl©K»JiKiH-a«4 9*^11 
J£ CT5W3t©BJ5 $ ^K^SI-^S-t 5 r t * RTtBfc 
ft 5-*, r©±9ftiHill«feSi:)t^6<]PBRt©fi 

srffisicas l TK^-r 5 r. t filmic ft 5 . 
[0044] rr-c, ifER»»©^Ba«:#i-5«nE 
#fe®^Efi$iifcfflES»a5©Ba©ittt, hSEPBp 
%<D£Mm t »i- 5 MEif fel a 5 EB $ ixfc h3ESI r SB 
30 ©BtlOJtiOt/J^^rfc^jfSU^ R«5tl4»fe 
1 Sr 2 EBSHi- S ©l-*fLTjt¥WHR?r 5 Sii 

3t©^Sl4Si§5tJ:9{a<ft9, Si§)t©^ai45lt3t 
©£g«fc !!){£< ft* 5#t»feJt$:Si§#feltJ: 9 fc 
/h$<-T5wi^J:9, ii*SfcKit*©WS*S:B» 

xmzi&m-tzzk&x-zz. 
lo o 4 5] BtrE*fe«;65grE5a p mfcZta 

40 5J:5KEE*ii-CV^5ri!9Sff*U\ #feJB*** 

[0 0 4 6] Sblc, lMB*fiJlttMEHqtt±«>&1M[ 
e pr p sji b© mesi*«±K« 9 till- J: 5 ICES $ tv 
T^^5rtas^f*L^^» BlP«±*»e>*©«H©Klt» 
±»cK 9 a+i 5 fc*6JB*Ell*iiT^5 zk\c£ 
9, »feJB*r-*©t>©fcLT**rari:*^niKi5c 
5, Lfc^oT, *feJB©/<*-VSrtHB^lB*»<» 
< ft 9 , «t 9»Aic U*»t>*v»*«* 9 
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[0 0 4 7] ftt, *«KOSlJO*7-7>fyV^SS 

14, wmt®j££titzm&k. *jEH*fc£*>*TttE 

©*fej| t , *iElB*fc*fc*"CIIIB*«±fcEB * 
ft, **S»+5R»»i:B!D»4Sr*t5S«JBi:* 

[00481 *^ic*3^-c. MEsttiwRipas©® 

«I4, JKcSfe©ttC«feJBSrfl|*.fc«nEIB»IBI"CW- 
lc«rt3*vo*s::i]J*ff*U\, £W1©MrS15©E 
a#jift5feo«fei«i*.fcB*B-en-K«ij**ft 

[ o o 4 9 j tit, msM&mnitotREL*m±.<>>WBm 

'>4< k fc 2o©H4Sfe©tfrE*feJB*«;t 

P SC©gi®3fc 1C J; o Til $ tl 5 fcftilte 
1"5 J; 5 fc#fe©#feJiojt^*tt«:mii-5 tit 

5 r t ic <t d sit**©feSr»afl:-*-5 t^ofcri* 

5. 

[0 0 5 0] r©»£K:, *, fr©££©iWE*& 
effiE4teJ|0ME4ftffEtt*J: 9 fc/hSnr. t*a* 

*ua»taraLfc3tfcj:5«idiSii«*. sat** 
14, 5H»imfc$**&tevvc*fi0*2iaaii+* 

«Kl8»t5«ftJBKJ:Sfiat*Kf>»S*i5. Lfctf 
oT. H»tt£R»**H3M*iPJ:0 4 

±#5&flF<4<5©fc*tLT» »©*©»*Sr±rfTi 

«*r4<+!i\ '>4<LT) gftfrttftU * 

©H^lcfcv>-CliS5aEa$Srfi<i-5 (+4*>t>, * 

9 SW**«r*»*C J: 5 K+ *itf . RJt**©feSStt 



(7) 

72 

5. 

[0051] $ fet, »©BfjE«fe«©ttiEfea®a$ 
i± 3 o ~ 5 o %x-h o , $&tfftft>ME*&i®mEtt 
«ffi«*tt6 0~i oo%-e*>srt*sff*Lv\ &© 

&s®»$ t *&v*o*aiii«* t ±e«hkr«i- 

K. ^©*fel©SS®a*i LTI43 5~4 5%, » 
£##©*£« ©8Sffi«*£ bTIi 8 5 ~ 1 0 0 %© 

[00 5 2] tit, WER#mi4iitlE§BPSB©£j5ffi£ 
Ett$iiTVSr.t^#*LV^ m»c«tO, 

*vO^£i45fc*, »feJBiE»Hi:©Wfc#4> 
©ttB-fn#*4Lfct LTfc. £feJ§T?«fc*l4V® 

q«££ cam 5 r t 5. mz, 

MISSH P asi4fflERWl©B&**«BfiSc $ ivo > 5 r t 

[0 0 5 3] £?>(;:, HiiEBlPgB{-J:5flESMl(->!t 
2" -tSHP^tt, 30~7 0%-C*3£iiWJ4U\, - 

45#, R»^»4i£tt:i>lF<45©-e, Sigg^tRM 
£**©/< 7 4: 5 l-R»l©M P *&S:5£-f 5 

i, E»**#«f<4 9«Bl,fc<<45. **ffi^H 
-Cli, RW«B©-«S^*fe* fc 14 ft v HMtdtR it t, 
ix5 r. k \z. i. 0 5W^^©W 5 $ Sr*»* C r k 1 5 

^, K«»CS4S»^tBllP»fcm45»»t-e»4 
5**Wt©«feJBt**1-«»^«ifK«'«T, ma 

i 5 r k iWfglcft 9 , Sii^ *Eit**©S#fcJ3 

<45, 
[00 54] 

I^^©*iS©^li] ftlc, ^#(2®&#R5UT*ll^ 
0«BlKok»tWlHM!t6. 

[0055] cm nmzrn ® i », 

1 jtlt»«©««3fe*»l*«r**t-«««^*^2 0 0 
o*Wtr*«BM«IUB-C*»0, El 2 (a) H, ftA^ 
^^2 0 0©SaW4«H»»rffiia, E2 (b) 14, fSH 
so /<*a,2 0 0lrfilfi£-t5*7-7^/w^fi«2 1 0©t£ 
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[oo56] r <Dm%it&mwte. i^*sR»*aa 

[0 0 5 7] mir^-riplc, Stii^/l^OOtt, 

#yxtiL*?£f&fittm%frbtezmwmi&&2 1 1 

*&ftki-?>*y-7'</i>fig : &2 1 0t, itiK*H6] 
1-^l5Hi(0^2a«2 2 1 S*t|6j*tR2 2 0 

ti)^y-)^2 3 OSr^tTftSO^-b-frbtl, v—/i4t 
2 3 OOrtfflUcaAP 2 3 0 a^bfff*2 3 2aSj$A£ 

[00 58] f 11S21 10« (S&2&E2 2 1 (d 

«S2 16^^^n, ^2St52 2 l<OrtS±|cl±« 
&&?iJLfc* N7l'^(0aw«ffi2 2 2dS^$ttT 
^■5. Sfc, ±E^Wttffi2 1 6I4E$2 1 8AK$tt 

±eammtt2 2 2I4E.&2 2 scismst 

JhtV^„ aiflffli2 1 6 tSW«ffi2 2 2 tliffiS 

[0 0 5 9] ^1SS2 1 1BS2&K2 2 lffl^J: 
0fc*Hfc»DfflLT45*tt»iB»2 1 0T&*U 
-©g^SSttm 1 0T±|CI4, ±KEi»2 18A> i 
3EE&2 2 8l,zMLX-y-/Uit2 3 0 ©-»"<?*# Stl 
S±TWa»*^LTW«»l«!SlxfcE«2 18B.4 

*wf»2 1 9*»j***vcv^a. m&mmu2 

lOTlCIt, r*HbE8l2 1 8 A, 2 18BSIFA^ 
«m»2 1 9KJtLT*«ftRSil5J:5K, ^faSfj 
SK*SrrtJ«Lfc¥** I C 2 6 1 #XS£JvCl*S. 
S«3Ifflgfl2 1 0T©*«fcH\ ±BA**^B 

2 l 9 J: 3 C, 7 u^^^EHSffi 

2 6 3i>mmztix^z. 

[0 0 6 0] Z.<T>WL&'**A'2 0 OfciStvc, 1212 

+ J:5fc» $iIK2i l ©fl-BfciifttlMS (1/4 
2 4 0&tfd3fc«24 laMESSfU S2Sfi 
2 2 1 0*B£tttt49£S (l/4Sft«) 2 5 0&tf 
<§3fc«2 5 1 aSEg£ftT^5 0 
[00 6 1] <*7-7^^S«2 1 0©flfjg>fc 
112 (a) Rlf (b) *r#SLT\ *7-7A)V$ 
S«2 1 0©*Ht*B»fcIMH-.5. 351 S« 2 1 1© 
*Blci4SltS 2 1 2^»*44i, ±EH*ft£R!affi 
2 12a #&»t biXTV>5. r. ©SltS 2 1 2 © 9 
BSP95 2 1 2 aEiW©»»*jmWlC**Elti-SSIt 
Si 2 1 2 bT-ifcS. *Stt£ft0«&£ttli*ft£Hg 
U2 1 2 a iRW«2 1 2 b i SrW-fSSItS 2 1 2j)5 



14 

»J*S*VC^3. f>oit> % Sltl2 1 2 5rfflfi*^ffl 
liAiftlcML, MPSB2 1 2 a 0**nKeK8A 

[00 6 2] SltS 2 1 2©±l-l4^feS2 1 4#}gj£ 

«o±«:am«ffi««>&«s«Bftas 

- = -hS) 2 1 5^»«LT^5. :©ffiI2 14 
i*B(SSS2 l 5iKJ:o-c*9-7-</u*jiJ»rtS 

[006 3] *£S 2 1 4 14, «», 

iSfiT^*. »&S©feP3©-{«Jt LTI4®fel7^ 
A^iLTR (#) , G (ft) . B m ©3fi©i&£ 

©«ftS*r»J*1-*S^K«:±Eia*rS i 0jgi-. 
20 [0064] fcis, *feS©EJiJ/^-^i UT, H 2 
(b) t#tl#H-eSx F7-f7 p E?iJSrSfflL-CV^ 
r©^ H7-1'7*E?IJ©flfelC, x/v^EJU-^ft^lf 

5. *fc, ±!ERGB©=&#feS©JIfflf-l4, #&S© 

[0 0 6 5] *B«SS2 1 5©±lCtt, ITO 
30 1 6i>W&L£tlX^Z. a^ffiffi2 16(4il2 (b) © 

2 1 etftemcmiLxx byjyyuzm&ztix^ 

5. asJ«H2 1 6©±jc(45t?y -f $ KSCS^&4:& 
E[pI^2 1 7 iW&ZilX^S. 
[0 0 6 6] ***»ttt*JV^Ttt, 02 (b) 

*7-7^/P^Sr«fig1-5«feS2 1 4^5 % # 

il*rtlCfcVNTSitS2 1 2©MPS15 2 1 2 aSr^K 
S5J:9l-¥B6<)lcM/ < ^oTV^5ii'blc, MPSB2 1 
2aiJFBttfcS*Sfl**»6SB^IftrfT, MP^2 
40 1 2a©Jlffl©SltSi52 1 2b±lcS9ffl-r<t5lC-ft: 

[0067] *<t, «fes 21414 &mm±.mm& 

ZtlX^ZtDX-ftttK. sits 2 1 2©-a5l-©^M/i 
ZXotmi&ZhX^t,. t%t>*>> SltS 2 1 2K 
tt> »feS2 1 4 &?9ft(cS««m (H*«-C»H 
1 2 alCffitfrt^ffi^) t,»feS2 14t¥B 

[00 68] ±E*fi'<*/l'2 0 0 l-*Jl/>T, ± 

so IE*7-7^/U-^Sffi2 1 0 i*|-|6l1-5*rlSlS«2 2 0 
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14, JSy*%frbt£Z>%2mm 2 i±fc, ±EfcH« 
fflSTOl2 2 2> Si0 2 J 5 > Ti0 2 4W>f)<£5S 
K&SBI2 2 3, ±lE£!3<f©Efill2 2 4£Jl#;«jf 

£-e-fct>©T-£>£ 0 

[0 06 9] W±© J: 9 ICffifig $ *ifc*Ht6JBffifc:;J3v > 
T, *fl«]g«2 2 0»>e>5*HB2 1 2blrA*fLfcfl. 

2 1 4 fcailLfcafcEtt»2 1 2 b 
KTEWU -*#*feJB2 14 ifc<E 
WSB2 1 2 bKTE&U SO ; *f[p]Sffi2 2 0trSiit 

#fe7l2 1 4*r2 0aai-4*, *fil2 1 4£8i§L 

LfctfoT, «6f2 1 4dSB?Sfrt©E#tl2 1 2£tt 

arias-eta, 

[0 0 7 0] »&Jf 2 1 4I4EW12 1 2©HP 

2 1 2 a ££TSoT1^3©T\ C«J^S*7-7-f/U 
?S1S2 l 0Offl;/<-^7-f h^&EBLT, 

PgB2 1 2 a 5riiiitT»fel2 1 4&aiiU &A2 
3 2&tf*tfig«2 2 OSriiigLTaiW-rS. Lfc^o 
t> 3ii3tl±*feS 2 1 4 & 1 @«ttaii1-$fc*, * 

fe«2 1 4(D&i8s (%*mT&z*kit®&\z.*i%jt i m. 

«*©fe»#»e>*i5. r©t#, EWft©&«f4_LE 
©J: 5 £*&JI*9S Lfc^E»3fcdMW*S*;h.-0*S 

S. 

[00 7 1] 2 1 4 ©ft^tfj® 

tt«r3ia®**t*fJt:i-5J:5K»J*U *fel2 l 4 
t¥iB»ta45S«a5 2 1 2 b ©5Wiiffl«rPS-r3 

fc, EH3»*taiBS»*i:©ffilB (ftttMEfcH 
ft) ©MMSr<£«i-5ri:fcT*f 3 0 
[0 0 7 2] ±!E©8b*l4, ii?if©#7-7^U7©8! 
jtiatWflllr. *feJBSr^#ttfc«tf-*ofeji*fc 

2 1 4fc:]8lt5Hn«2 1 2 a£¥Bft£fiftSfttt 
*fel2 1 4liioltSSItSi52 1 2 blc¥®Wlrfi 

[0073] R»ffl**&a«ffi**fcHt*it«ifca 



(9) 

tf«fc±»SU\ **«gtt-ett, ±iE©<fc?lcE#t 
»feiktaiB*feJtiS:»i:c**.5rtlwJ:oT. * 

[00 74] *t, @3 (a) Xtf 

(b) Sr#R8L-C*«Wtffi5JR2*««ttKov^Ttt 

l*Mt»f 1163 1 1, ®2g«3 2 1, 
io ^feS 3 14, 315, awas3 1 6, E 

a*3 1 7, a^m«3 22, aitftuia 23, 

K3 2 4, ->-/l4t3 3 0, ?&Pb3 3 2, &ftg«3 4 
0, 3 5 0, <S*K3 4 1, 3 5 1 Sr*LT^5©-C, 

I0 0 7 5] *$lfe$tta>ftA/**/l'3 0 Ofcfc^T 
14, EW13 1 2*5«fia^»«rtfclitf^iBWK-* 
fc»jaE3*l-C*5«K B*ft£Hn«3 1 2 a^Rtt&n 
r©EW!3 1 2©?*>, HPSS3 12aW 
o*»**KttK*frSlrt'*BWB3 l 2bT-fo3o 

1 4 BM#«as*vo*s. n&stflit L-cii. mfe© 
©»fe«-^aB^«)iii i ii^« to, 

8^14, R (#) , G (B) RVB (») ©3£©»& 

10 0 7 6] **6S»1&-ei4E*t« 3 1 2 £«&©BiH 
tIoT-#i:«*Jiifct)OtUi«, f&i*»fi 

30 [0 0 7 7] [*3**»tt] ftC, H4 (a) At5 
(b) Sr|>BaL-C*«Mfc«5fB3S61(|0gffllfcov^-Ctt 
r©g»8*©*fi'<**4 0 0H:, ±1ES!52 
H»ffit^«©^l«tS4 1 1, ^2Sfi4 2 1, 93 
P&4 12a tSltei54 1 2 b t Srt-TSSWS 4 1 
2, 3Httff4 1 6, El6]K4 1 7, an«C4 2 2, 
EABU 2 3, ->-yW#4 3 0, ?&§4 3 2, jfttS^tg 
4 4 0, 4 5 0, ®*R4 4 1, 4 5 1&#LTV5© 

[00 7 8] ***»IIKj8V^"Cli, H4 (a) 
-o £^4 1 2 0ftASJlfcffl£C4 2 1-Ctt 

ft<, *2fflR4 2 1±K*7-7^yi/^iS»**ixT 
^5. it)*»Wlwtt, SS2&E4 2 l±IC(4*feS4 
2 4*B**fc»J*4ix, B#m««KBIB2*ll0B« 
tH«©Jifea3fcfflt4 2 4BM*»riESn-CV^. #fe 
14 2 4SO!Sfeili7tm4 2 4 BM©±l£ttaWfc*B 
^S®4 2 5#»jSS*l-0*3. 

[00 7 9] ±E«B*SS 4 2 5 ±|CM3nUl4 2 
2*»«J*5il, r©a^«S4 2 2©±ICI4EIS]^4 2 

so [0 0 8 0] E14 (b) iC^-fi?!-, 5lt@4 1 2© 
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«4 2 0©«£®4 2 4 m^-mm li. K#®4 

1 2©g|Pgl!4 1 2 a £ ¥®WlcS/j: 9 , H)RgB4 1 2 

2 4ttB&PgB4 1 2 a £¥ffiWtfi*5ffi^>5>jgHJ- 
|6]tfTE#t®4 1 2©E#*gB4 1 2 b £«&5iSJgcfc$i 

v&i-xo^-mmtfLztix^z. s»® 

4 1 214, «fe®4 2 4£jpffiWlwfi«'5«« 
■C'ttrt^ffiJSt) £> #fc®4 2 4£¥®WlcM^b/.C^ 

[0081] *mmmm<D a skew® 4 1 2£»fe® 
4 2 4 i#ft*s*K±fc»j*s*i-cvvtt>, 5ft®4 
1 2 £»fe®4 2 4©^aBW*m4 0«i*±E©J:5 

PH*©^^*^* r £ tfX-% 5, 
[0 0 8 2] [-t©ffiO*rt«] fcfc, IH 5 (a) ~ 
(d) AVB6 (a) ~ (d) &#I8LT, ±IE£*1S 

TfcRW1-5«-#J*«|-CH:, R»® £ iffel £ ©¥EW 
fcft»Blffci;:ovvt:©*E*U ift^-fa. 

[0 0 8 3] m&LW 1 ) 18 5 (a) 
i^fe^rii, ^-jUijit-fc^T, 1P512 a$:«X.fcK 
W®5 1 2±(^ N R (*) ©£tB£M-f3>gr£®5 1 4 

r£, G (ft) ©feffi^§i-5*fel5 1 4g£, B 
(#) ©£tg£M-f -5*fe!5 1 4 b £jj5^tl€tt¥® 
Wt»45J:5t»**iiTV^5. r©«^"e»i, ± 
ffi«-£U6ig«£IB]*fc, #»rt©*fel5 1 4 r , 5 

14g. 5 1 4 bas**l-eilB8n$i55 1 2 a&S&£l-S 

5J:5t*«**i., »!P«5 l 2«4?iBWK*45fi 
«c*»bJlH©5ltB£¥ffiWtl:*5®«tt3i»)ffl1-J: 

pic, -frfcUMteft-O^. 

[0 0 84] m&m2) (D5 (b) fc*i-*ril«2 
lC*5^Ttt, S-BfiiClfc^T, 1 2 a SHgxfc 

KW®6 1 2±K, R (*) ©feffi?rM1-5»fel6 1 

4rt 1 G (ft) ©fetiS:M1-5*fel6 14gi, B 
(#) ©feHS:M1-5*fe®6 1 4 b 

Ifei6 14r, 6 14g, 6 1 4 b#HPA6 1 2 a 
&££KSoTltt3e>1\ gnPSP6 1 2a©-$Bfc8fe 

[0 0 8 5] r ©fll^0lj 2 fll, 5StS!*^£Sig§!* 
*£©&^©g8S:ffi«$tf$fc©fc, 5lt*feJfc (5 
It® 6 l 2©£5ltB«t#tS*fe®£¥BWfc:fi* 
5SHJ£©S«ifc) #®®*&it (ffluU6 1 2 a©£gf] 
P B«fc*tt- 5tf&® £ JFBWKfi« SS«©B«tt) 

W**©W*ttl«!l±L, 3igi!**©^attffiitWlcflj 

[00 86] (WAM3) H5 (c) K*-r«*«3 
H*3^Tli, fc-BWfcfel^T, 1 2 a frfljifc 
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5$t®7 1 2±Ktii^ii5pfflttlc«*4J:5fc. -tit 

^itSS©. R (*) ©feta^g-T5«fe®7 14r, 
7 1 5 r , 7 1 6 r t, G (ft) ©feffiSrM1-5»fel 
7 1 4 g, 7 1 5 g, 7 1 6 g£, B (W) ©fetitrg. 
+3*fe®7 14b, 7 15b, 716bi#J&£$*l 

[008 7] r©«JdEfl-Ctt, »&® 7 1 4 r , 714 
g, 7 1 4 b#gflnSB7 1 2 a £¥BWlCfift , K 
JJW©*&® 715r, 715g, 715b, 716 
r, 716g, 716b #Stt® 7 12 ©5ltB±(C© 

[008 8] dSjfceH) 0B5 (d) K*+«lrt«4 
£*}V>Ttt, 5BP«B8 1 2 a£<!;ifcK*f®8 1 2± 
K. R <#) ©£*l£M-f5*fe®8 1 4 r £, G 

(ft) ©£tl£mi-S»feJ§8 1 4gt, B (#) ©& 

ft*Mi-s#fei8 1 4 b tmmzny-wmz.ntiiZ 
&o\m$.£iix^z>, znffi&MX'^ »fe®8i2 

r, 8i2 g , 8 1 2 b&nmzgteiitmmwizi. 

5fc*J*£*i, *©&£, KWSJfiit (BiSil*i©££#t 
B»I-*H" S*&® £ TitttI4o fcEiWM© Jt) 
»feJf©&*SR (#) , G (ft) R.VB (#) (CJtS 

ff, ±ES»«feitt, Si@*feJt (BlRrt©^HPffi 

©tt#fe$KteZfcgftofc4l£fto-0>3. 

[008 9] *«^{F!i4 tiiitf, i&mmemw) 

feJt£SiiiffeH:£©Jt) SrftftlcRj&tSCitJ: 
9, £fe©*fe®©#»KfSCTjg#&£&£#*r£ 

[0 0 9 0] («AM5) 1216 (a) fc*r#jfc«5 
KJav^Ttt, SW®9 1 2(zj3lr>Tm«KV» 
0tjT-l42o) ©MRHP9 1 2 a^Klt&ttTV^. i© 
Rltl9 1 2<Dbh. SBRSB9 1 2 a^WgP^HR 
ttfc#*KI«-5K»»9 1 2 bf*)6„ *LT, i© 
SW® 9 1 2 £ 5PBWlwfi/j:5Sf fe® 9 1 4 r , 9 14 

g, 9 I4btt. -tit«ia*©Bln«9 1 2 aSrBS 
£ £ fclc, BMU 9 12b ©-g5©*^¥BWl-fi*5 

[00 9 1] (ffl^«96) 06 (b) lC^-f«|^0!l6 
iCjSV^TIi, BBP^l 0 1 2 a £SWgl51 0 1 2 b ££ 
#-f 35«® 1 0 1 2 £¥B«Jl-«**®» (0^«SJT* 
li3o) Of&|10 14r, 1014 g, 1014 
b, 1015r, 1015 g, 1015 b, 1016 
r. 1016g, 1 0 1 6 bftWtfbtlXb^Z, 
•C, £fe® 1 0 1 4 r, 1014g, 1014bl4|flP 
»1012at^iBttC«<t5J:5C«ljl**l, *fe® 
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1015r, 1015g, 1015b, 1016r, 1 

0 1 6 g , 1016b i*%.%u<D-mc<o*¥-mft\zm 

*5«fc5l;:fl|j8$;h,TVS. -t Lt, i»fell0 14 
r, 1014g, 1014b (4;»fiS 1 0 1 5 r , 10 
15g, 1015b, 1016r, 1016g, 101 

9 K«*ic£tf J: St, 

TVS. 

[0 0 9 2] wCDffl^«aj6T*tt, SPSPl 012ai? 
BWfcfifcSfcfeSl 0 1 4 r, 1014g, 1014 

b (DKMsttm < , swuj 1012b m-mzoww 

»KBfcaJ:$fc«rt$itfc*feJil 0 1 5 r, 101 
5g, 1015b, 1016r, 1016g, 1016 

T, 8iB*©»«tt«#«fc*bfc»<*!). Slt3fcl4 

[0 0 9 3] SLhOiJfc, XmttS^XK. »feS 

fcv\ «ffc, fcfeSfcovvcii. SltS©ft¥tf)MPi 
¥B«fcfifcS««fi©*»«**<, **tfl*0KJtl 

[0 0 9 4] («AM 7) 06 (c) £*?*Mtfl7 
lC*S^Tf4, ^PgJ5 1 1 1 2 a iSltSU 1 1 2bi& 

#i-ssitsi 1 1 2 t¥-m$)\cmtez>m& m^mx 

14 2 O) ©iffeS 1114r, 1114g, 1114 
b, 1115r, 1115g, 1 1 1 5 b&KttbtlX 
^5. ffeil 114r, 1114g, llUbt* 

feini5r, iii5 g> ni5bi (itaa^a 

5fcJ5y*fc:eBS*tTV*5. /«t:fc\ 126 (d) 14, r© 
«J5g0H7lCj3^T, SltSl 112, ffifl 1 1 4 
r, 1114g, 1114b St;#fel 1 1 1 5 r , 1 
115g, 1 1 1 5 b*fcEfc«JiLT#J*3tffc»£- 
©BfSIH £/tH" t> © T-*> 5. 

[0 0 9 5] r©*dl«7Kj8^TB, iffeSl 1 14 
r, 1114g, 1 1 1 4 b tffeil 1 1 5 r, 11 

1 5 g, 1115b tiwmmcmttimm. 

MpSRI l l 2 a i¥BW»-m«:5ffi«tfev^T 
14. »fel©JM#*ltWfcff<, f&il 1 14 r, 

1 1 1 4 g, 111 4 bA«»*S*lTV^fll«rt-e*o 
t«feSlll5r, 1115g, 1115b£¥BW 

1-*fo*>Rtt»l 1 1 2bi¥ElH) 
ta4S*«K*jv%-C»4. *6J|0>JMft'X*ttCft< 

ttffv^feJBKioT* btlfil±U SW3fc©^«»4» 
v * JlT v ^ S r i C i 0 S b K IrI 

[0 0 9 6] £U:0j:9fc. #£9)K:fc^TI4, «FfeS 
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fcO-ettfcK JtftJBfco^Ttt. SltS©3t^ 

[0 0 9 7] ::t-> ±IE^iaSri*)a5*!)5fc*(C, 
Pggl 1 1 2 a t¥Eftl-Iift'5iFfeSl 1 1 5 r, 1 
115g, 1 1 1 5 b©£8g£S<, MPgEl 0 1 2 

*5**Kil9ffltJ:5t«l*S*ifc#feJBl 1 1 4 
io r, 1114g, 1 1 1 4 b©£8g£{£< LTti 

[0 0 9 8] (*fig038) B7tca«AM8ff>*j«S: 
**ttfc*1\ d©«lJ&0i|8-CI4, RB*&tfBB*£ 
*5V>TI4SltS l 2 l 2±lc^B6<]l-»feS 12 14 
r, 12 1 4 b#JiM£*Vt^5#, GBiffKfc^-Ctt 
SltS 12 12 ©-gRI-©^S^5 i 5 1 2 1 

4g«MteJlTHa. »£Sl2 14gf4, HPftl 
2 l 2 a«:^BtttB5ttt>t» *©Wn«fc«9ffl 
1-J; 5 KJtt* D , ihtioTfftii 2 l 4 g »4Slt 
20 661 2 1 2b0-ttC0*8ft«J:3lGlMt&*i&. 

[0 0 9 9] r©«j£#|8K*5^Tf4, SltS 1 2 1 2 
©BflP$ (SltSl 2 1 2©£B«K*H-5lflRSBl 2 
12a©ia©lt) »4, RGB=S-H^I-*iiT'3 0-7 
0%T'fe5 0 G®i8f©$&®«s$s (S#ttUl 2 1 

2 b©Baic*H-£#£S 1 2 1 4gOBW) 144 
0~8 0%T'fo5o 

[0 1 0 0] ±E©i5»c«fig1-5^tlc4;>9, R®§H 

&tfBH*fc*5wcHtsat«i 2 1 2 btatt-affftS 

1 2 1 4 r , 12 14b ©$8B«* (SltB 1212 

30 ©aacati-sRittt 1212 ica&5*&s©®«© 

Jt, 1-/«Cfc*)Slt«ffelt) Sri 0 0%i1-5riT*^g 
£8t«U *fc, GBifcfciSI^TttSltB 1 2 1 2 blc 
*f1"5*feSl 2 1 4g©tt«B«*«rtt<1-5rtK 

[0101] («|jftft9) B8KI4, ffij««S|9©«|^ 
**@£ttfcij%1-. r©«)£0ij9|;:ii^TI4, BB^T*t4 
SltS 13 12 ±Sr^BW(C*feS 13 14b #88 L 

40 mmmmv 1 o o %) , RjusiT-tt^fes nur 

#SltSl 3 1 2©-g?£gffl1-58jP8l5l 3 1 4 r a 
fcflteTV^. GBHiT'l4»feSl 3 1 4 g# 

SltSl 3 1 2©MPgBl 3 12a b%.±iz.m%Zbk 
tic, tOJSHfc«9ai1-J:5K1BJ**iiTSlt«l 3 
1 2 b±©-a5l-©*S&-oT^3„ 
[0 10 2] *fc, r ©«?/&$ 9 K*5^TI4, SltSl 

3 1 2©gBPS$U4, RGB#B^I-*iiT-3 0~7 0% 
XhZ. *fc, REiS§©gcSBJ83M46 0~l 0 0%, 
GBif§©&«®flW5|44 0~8 0%T?*>5, 

so [0 10 3] (fflfigfSJIO) 09lC(4, ffif&Wl 0© 
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mVfcRitm 14 12 ±^±®WtC*fel 14 14b* 

sst mmmmmioo%) % Ra»-ptt«ftjii4 

1 4 r#K3tJIl 4 1 2<£>-gP£gffl-f 5§!PSn 4 1 
4raSrtit^5 0 - «)«T*I4BB P 35 1 4 1 4 r a 12 
2oRttP,ft-C^5. Sfcfc, GIit1«feil4 1 
4 gjftSgitll 4 1 2(DmuUl 4 12a fc*±fc«ft 
Sfcifcfc, *©JB|IBfcB0ffli-J:5K«l**ix-CR« 
ttl 4 1 2 b±<£-|fflJC<^2fto"0>S 0 
[0 10 4] 4fc, r©«J««l Ofc*5l>Ttt, EMI 
1 4 1 2<7)^P^(i > RGB#B*fc#ire3 0-7 0 

%, GjB*0»BBj»*H4 0-8 o%"e*a 0 
[0 10 5] Mil) BlOfctt, ftjftfll 1 

B»"CI±*fil 15 14b tfKMI 1512 <7>-&£B 

tM-SRlnWi 5 l 4 b atfliT^a. roflTettHl 

Pfll 5 1 4 b ali2oRlte>ixT^5 0 R®^ 
T*tt»feJi 1 5 1 4 r j&SEftfl 15 12 CD-&£gtti-f 
SlPlPSfll 5 1 4 r a *r«ATt^5 0 roflPCttHlRft 
15 14rali2oRlt&HtV^. S&fc. GHUf-? 
Mt*feS 1 5 1 4 g tfSJta 1 5 1 2 tf>i! PA 1 5 1 2 

tH^^tiTSWai 5 l 2 b±<0-«|;:<D*fi£oT^ 

So 

[0106] r 1 1 fcfc^Ttt, RltS 

1 5 1 2<&BBR*tt, RGB#B*fc*»-C3 0-7 0 
%T'&£ 0 *fc, BBWiia$|j:7 0-10 0 

%, Rmm<z>&mmmm*6 0-100%, G®m<D& 
mmmmt4 0-8 o%t-*>5, 

[0 10 7] (*AM12) |lU^Mfll2 
«)*rit*:**ttt*1-. 2t33^Ttt, B 

iSSl-CttSSPfeJi 16 14b *S*tS 1612 tf>-&£g 
fflr«HP*»l 6 l 4b aSrffliT^5o r©ff»Jt?»BB 
□ ttl 6 1 4 b att2oKtt&*lTl**. Sfc, RU^ 
-ett»fe« 1 6 1 4 r *SW1 16 12 <D-n*m&~f 
5§SPgi$l 6 1 4 r a £ffix.Tl>£ 0 ro«-C»BBP« 
1 6 1 4 r att2oRlt&ftTHa. Sfefc, GMMX* 
feS 1 6 1 4 g iJSSitJB 16 1 2 COM P pC 16 12 

IftSSflTRirtBl 6 1 2 b±<D-USfC<D*S/j:oT^ 
So 

[0108] r 1 2 fcjS^Ttt* Kits 

1 6 1 2 (OK P *tt, RGB#B*K*ffi-C3 0%Tfe 
So *fc, BB*a*BEB*H:6 5. 3%, RESECT) 
H8iEff*tt6 5. 3%, GB^ttaB8l*rt3 0. 
2%T*fc5o 

[0 10 9] (MM 13) ■12CH, ttAMl3 
©*J*S:«SCftlC*-r. Z<Dffif$,Ml 3\Z#\,*X1t* B 
B#ftt£feJll 7 1 4 b^RJt/Bl 7 1 2c7)-$£g 



(12) 

ffl-t-*BBn»l 7 1 4 b a£{i;i-CV^o r^W"e«:8B 
R»l 7 1 4b al*2oRlt6*bTV5 0 *fc % R®^ 

1 7 1 4 r »RttM 17 12 
^iPSJl 7 1 4 r a Sr«x.T^S 0 Cl©{fy"CI4BHPffi 
1 7 1 4 r af4 2o»lte>ilT^5o Sfefc, GHJifT* 
tt*feJi 1 7 1 4 g #R #J| 1712 ©Mnffi 1712 

«$£*iT5&Bi 7 1 2 bio-»l:©*Iftot^ 

So 

10 [0 110] *fc, Z.<Dffif&Ml 3lC*5^Ttt, 5»1 
1 7 1 2 0>BBP*H\ RGB£B*fc#«T*3 0%"?* 
So BBf^<OS«ffiS^H7 5. 4%, RBIgO 

$g®«$l27 5. 4%, GliOMIlffi4 0. 
2%T&5o 

[0111] (MAA14) Bi3i:ft, **«14 
©BrttBaCttfc*-*". ^o«*«i4»c»^Tf4, B 

■*-er*«fti 1814 b#gjttm 1 8 1 2<D-%zm 

UtSllP»18 14baMiLt^5. Z<Dmx-ttm 
Pgfll 8 1 4 b att2oRtte>JxT^S 0 Sfc, RB^ 
20 -Ctttfffil 1 8 1 4 r #EMf 18 12 0-$£gtH1- 
SIBP«1 8 1 4 r aSr«x.T^a o r R» 
1 8 1 4 r a»2oR#&*i,-CV5o Sfefc, GB3IT* 
12* &JI 1 8 1 4 g #EltJI 1812 OBBPffi 1812 

a t^caftittfcl^ toHHK«0BJi-J:5K: 
IftSStlTEltffil 8 1 2 biO-aK^fifcoT^ 
S 0 

[0 112]St r©mrt«14K*3V^TH[, EWJf 
1 8 1 2<7)g?jP$l3: x RGB*Bj*^*at?5 0%t?*> 

60 *fc, Bfflili<D««E«^tt7 5. 4%, RBIitf) 

30 ttBBB*ii7 5. 4%, Gmm<D&&mmm*4 7. 

7%T*fcS 0 

[0 113] MMfcfllS) Bl4Kfi % KUSfll 5 
H^OSWS 191211 ^*-*f^SltSi5 19 12b 

*»»**ifctt»-eRrtb*i, ^offitcMpfisi 9 1 2 
a#»rtS*i8 0 Sfc, BBtKXtfRiBSr'tttffeSl 
9 14b, 1 9 1 4 r 1912 ^^SWf-^S 

l-c^s. $e>^ Giitiiffeii 9 1 4 g assa- 
il 9 1 2(0§|P^1 9 12a b%±\cmftZkkh 

2b±©-»E©**fto'Cl*fi. +4to%, 
9 1 2 btt. Iffell 9 1 4 gfcRtt&ftfcBPftl 9 
l 4 g atJ:0«»ttKBBltfcWli*oTv^4. 
[0 114] r©«J*«l 5KS^TI4, SitJi 

1 9 1 2©BBP*tt. RGB«-B*^*ii-e7 0%T*fc 
5o *fc, BBB&tfRBB©*BBB*tti 0 0%, 
GBB«)ttBEa*a5 0. 0%T*$)5o 
[0 115] <**HHH ftlc. ±B©«ril«8»S 
fll^W 1 1 ©3t¥»ttS:B 1 5 ic^-fo B 1 5 tt, 19 
so 3 1 C I E<Dx y z*ft*i:«ft5x y feSli!±i-fcV^ 
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X. ±E#*rt«©RGBB*©aa*fttfR»*»fe 

I4, mi 6»c^i-i9i^ pjgi3fe®£© ¥&*#©&* 
(fefS&tf&g) £^#$£1-6£»i£©©Bfil;:gi 

fc, 3fe (fiaj^tfRGB) ro*fel$rffl^r*7-^ 

[01161015 (-14, ±Eltj£0iJ 8-11 ©3i§3t 

£) i£ftELT*>5„ rrT\ S^I4«$0iJ 8 ©r- 

fisjl OCr-^^J:, xEf]f4tf|j&#!ll l©r-*,ft£^ 
1"o H^Ht4&&3^©x-?,6&^-f 0 
[0117] 11 5 ic^TIi, hW.ffi$MV>&rr-9 
kltMli-Ztzlb^ jxftJf ©f*!P^S: 3 0%tU RG 
B K*f L T ZtiZ'tim P 5 ifiig|5#£JI 

Elro/^-^v^^tf 9 G&ya-txfcXBf&LtclJy 

i LTm^H-ST'^LTfeSo rrT\ HI 7 (a) 
l4±Ej§ii$3ifiH©#ftigiI$£^U 117 (b) 
[-f4±E£Mgl5frfel©7>)fciSi^S:*-f-„ SiISi« 

man) x'imtei®<D%.m®&%&m*M®-rz<D 
i^lx, mm® (mu) x-\m\tm.-tttibK 

Hi 7 (b) \ztt£o\ztm&)&&i>m^fr¥-®m& 
[0 118] *^(-«5<i^J8~l ldiSWCtt, 

±e 6 gyn ± x<Dit®m<Dm®mm t no-©^ 

#14, -ttefrhmi 7 (a) i^i-^3tSi@^^M-r?> 

«fei*ffl^fc 0 *©&&, m 1 5 4 ? ±ie 

it&W-fiVMxtt^©;* 7-p d p(4$t#5 r t frX't; 
fc. #{C. ffif&Ml 114, ±Eit&0li:3l»$KI5l3^ 

gp#©ft^Mfe&S'J* KKSi-S*^ t m%<Di} 7 -ft 

{izm&i-zzktfx-zz. zlx. ±mmm\zttL 

T(4, RGB&fefco^T^rft^tl^lHl-fo©/*:?-^ 

[oii9] ±.m®f&m 8 ~ 1 5 «t 5 ic, iiES 
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#t!©MPgB©B«l4, g&5fe©BtlEif&/l£{l;iJt 

HI4, £WS©glP&©B»4SJ|/j:5fe©*fe/i£{f;i 
fcii^fflT*l^-i^fiS;$iiTv^ r t (c i 19 . #&©H 

i@3c*©feP6£lt&ftffiiiU;:ff 0 r i # bIIEI-^ 
bTNfcS. 0iJxl4, Si§S*^«fiEi-5^PEa*5R G 

B#feT*ffisjci^-T*fe5fcft, &<D%$immtmmm 
m*mm.k\5}%ixfoz>frh^ RGB#fero<ffeSl-o^^ 

%m*ffiz.tcmm$X'm-\mf$.£tiz<ox\ stt^ 

*©fe^6£*T0ggl^ #&K*f-f5tffil©5ttg|5± 
5KmB«#RGB&&T-*llLl^-T*fc5;fc*, & 

o^m^^sita^sst^T-fcSTi^, rgb 

[0 12 0] ±E«J&0!iTi4, if!E#feJI©ME£*rSl5 
-k©8HSB«$»4, '>&< i h 2ocDS^5fe©BuE# 

n p n<D%®*\z <t o ma* ix5Sii«^©feSr fta 

± 9 K#fe©#fel©*^1WttSI«i-5 tit 
5 r i ic J: 19 5#t^^©fe 5rftiift1- 5 £ V ^ o r. t & 

[0121]*.S, t©#fe©#feSS:fix.T^5^ 
0fc/h£ J: 0, K*t**Kl3 

*10«ttaaLfc*KJ:0*rt*ji5!iS, 
*Ki0±tL-C**S*i, HPtV&aftSiWKiJbft 
5©t?, -«WtRJlt*^«3ia*^«t 0 t)#S^ft< 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrooptic material layer arranged between the substrates of a couple in an electro-optic 
device, The coloring layer arranged between one substrate and said electrooptic material layer among 
the substrates of said couple, It is the electro-optic device characterized by being arranged only in the 
part on said reflective section while having the reflecting layer which has the reflective section which 
reflects the light which passed said electrooptic material layer and said coloring layer, and opening and 
arranging said coloring layer on said opening. 

[Claim 2] The ratio of the area of said reflective section by which said coloring layer to the area of said 
reflective section is arranged is an electro-optic device according to claim 1 characterized by being 
smaller than the ratio of the area of said opening by which said coloring layer to the area of said opening 
is arranged. 

[Claim 3] Said coloring layer is an electro-optic device according to claim 1 or 2 characterized by being 
arranged so that said opening may be covered thoroughly. 

[Claim 4] Said coloring layer is an electro-optic device according to claim 1 or 2 characterized by being 
arranged so that it may jut out of on said opening on said reflective section of said perimeter of opening. 
[Claim 5] The electrooptic material layer arranged between the electrode for a display of a couple, and 
the electrode for a display of said couple in an electro-optic device, Two or more pixels arranged 
corresponding to the superficial lap field of the electrode for a display of said couple, It is arranged the 
coloring layer arranged in each of said pixel, and in each of said pixel. It is the electro-optic device 
characterized by being arranged in the part on said reflective section while having the reflecting layer 
which has the reflective section which reflects the light which passed said electrooptic material layer and 
said coloring layer, and opening and arranging said coloring layer on said opening. 
[Claim 6] the electro-optic device according to claim 5 characterized by said two or more pixels being 
alike, respectively, and the area of said coloring layer corresponding to [ the area of said corresponding 
opening is substantially the same mutually and ] at least one of said two or more of the pixels differing 
from the area of said coloring layer corresponding to said two or more other pixels. 
[Claim 7] The electrooptic material layer arranged on two or more pixels in an electro-optic device, Two 
or more kinds of coloring layers which have been arranged on said pixel and which have a color which 
is mutually different, While being arranged on each of said pixel, having the reflecting layer which has 
the reflective section which reflects the light which passed said electrooptic material layer and said 
coloring layer, and opening and arranging said coloring layer on said opening and said reflective section 
The electro-optic device characterized by two or more said things [ that said a kind of coloring / at least / 
layer of the coloring layers of a class is arranged only in the part on said reflective section ]. 
[Claim 8] The area of opening of said reflecting layer is an electro-optic device according to claim 7 
characterized by being identically constituted between said pixels equipped with said coloring layer of a 
different color. 

[Claim 9] The rate of coat area on said reflective section of said coloring layer is an electro-optic device 
according to claim 7 characterized by differing between said pixels equipped with said coloring layer of 
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at least two different colors. 

[Claim 10] It is the electro-optic device according to claim 9 characterized by having red, green, and 
said coloring layer of each blue color, and said rate of coat area of said green coloring layer being 
smaller than said rate of coat area of red and said blue coloring layer. 

[Claim 1 1] It is the electro-optic device according to claim 10 which said rate of coat area of said green 
coloring layer is 30 - 50%, and is characterized by said rate of coat area of red and said blue coloring 
layer being 60- 100%. 

[Claim 12] Said reflective section is an electro-optic device according to claim 1, 5, or 7 characterized 
by being arranged in the perimeter enclosure of said opening. 

[Claim 13] The numerical aperture to said reflecting layer by said opening is an electro-optic device 
according to claim 1, 5, or 7 characterized by being 30 - 70%. 

[Claim 14] Electronic equipment characterized by having an electro-optic device according to claim 1, 
5, or 7 and the control means which controls this electro-optic device. 

[Claim 15] It is the light filter substrate characterized by being arranged only in the part on said 
reflective section while being arranged on a substrate and said substrate, having the reflecting layer 
which has the reflective section which reflects light, and opening, and the coloring layer arranged on 
said substrate in a light filter substrate and arranging said coloring layer on said opening. 
[Claim 16] The substrate with which the pixel was set up in the light filter substrate, and the coloring 
layer arranged on said substrate according to said pixel, It is the light filter substrate characterized by 
being arranged at least in the part on said reflective section while being arranged on said substrate 
according to said pixel, having the reflecting layer which has the reflective section which reflects light, 
and opening and arranging said coloring layer on said opening. 

[Claim 17] The substrate with which the pixel was set up in the light filter substrate, and two or more 
kinds of coloring layers which have been arranged on said substrate according to said pixel and which 
have a color which is mutually different, While being arranged on said substrate according to said pixel, 
having the reflecting layer which has the reflective section which reflects light, and opening and 
arranging said coloring layer on said opening and said reflective section The light filter substrate 
characterized by two or more said things [ that said a kind of coloring / at least / layer of the coloring 
layers of a class is arranged only in the part on said reflective section ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electro-optic device, a light filter substrate, and 
electronic equipment, and relates to a technique suitable as structure of a color electro-optic device of 
having a reflecting layer especially. 
[0002] 

[Description of the Prior Art] The liquid crystal display panel of a reflective transflective type whose 
check by looking of all of the reflective mold display using outdoor daylight and the transparency mold 
display using illumination light, such as a back light, was enabled from the former is known. The liquid 
crystal display panel of this reflective transflective type has a reflecting layer for reflecting outdoor 
daylight in that panel, and it constitutes it so that illumination light, such as a back light, can penetrate 
this reflecting layer. As this kind of a reflecting layer, there are some which were equipped with opening 
(slit) of predetermined area for every pixel of a liquid crystal display panel. 
[0003] Drawing 20 is the outline sectional view showing typically the outline structure of the 
conventional liquid crystal display panel 100 of a reflective transflective type. This liquid crystal display 
panel 100 is equipped with the structure which the substrate 101 and the substrate 102 were stuck by the 
sealant 103, and enclosed liquid crystal 104 between the substrate 101 and the substrate 102. 
[0004] On the inner surface of a substrate 101, the reflecting layer 1 1 1 which has opening 1 1 la and 
reflective section 111b for every pixel is formed, and the light filter 112 equipped with the coloring 
layers 1 12r, 1 12g, and 1 12b and surface protective layer 1 12p on this reflecting layer 1 1 1 is formed. The 
transparent electrode 1 13 is formed on the front face of surface protective layer 1 12p of a light filter 
112. 

[0005] On the other hand, a transparent electrode 121 is formed on the inner surface of a substrate 102, 
and it is constituted so that the above-mentioned transparent electrode 1 13 on the substrate 101 which 
counters may be intersected. In addition, on a substrate 101 and a substrate 102, the orientation film, a 
hard transparent membrane, etc. are formed suitably if needed. 

[0006] Moreover, on the outside surface of the above-mentioned substrate 102, sequential arrangement 
of the phase contrast plate (quarter-wave length plate) 105 and the polarizing plate 106 is carried out, 
and sequential arrangement of the phase contrast plate (quarter-wave length plate) 107 and the 
polarizing plate 108 is carried out on the outside surface of a substrate 101. 

[0007] The liquid crystal display panel 100 constituted as mentioned above is attached back [ the ] in the 
condition that the back light 109 has been arranged, when installed in electronic equipment, such as a 
cellular phone and a personal digital assistant. In this liquid crystal display panel 100, since it is 
reflected in reflective section 111b, liquid crystal 104 is penetrated again and it is emitted after outdoor 
daylight penetrates liquid crystal 104 along a reflex path R in bright locations, such as day ranges and 
indoor, a reflective mold display is checked by looking. Since the light which passed opening 111a 
among the illumination light of a back light 109 by on the other hand making a back light 109 turn on in 
dark locations, such as night and the outdoors, passes the liquid crystal display panel 100 and is emitted 
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in accordance with the transparency path T, a transparency mold display is checked by looking. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in order that light may pass a light filter 112 only 
at once in the above-mentioned transparency path T to light passing a light filter 1 12 twice, the lightness 
of a reflective mold display falls compared with the lightness of a transparency mold display, and there 
is a trouble that the saturation in a transparency mold display worsens to the saturation of a reflective 
mold display in the above-mentioned reflex path R, in the liquid crystal display panel 100 of a reflective 
transflective type of the above-mentioned former. When it does in this way, it becomes impossible that 
is, to obtain sufficient saturation in a transparency mold display, although it is necessary to set up the 
light transmittance of a light filter 112 highly, and to secure the brightness of a display since the 
brightness of a display generally tends to be insufficient in the reflective mold display. 
[0009] Moreover, since the counts to which light passes a light filter in a reflective mold display and a 
transparency mold display as mentioned above differ and the color of a reflective mold display differs 
from the color of a transparency mold display greatly, there is also a trouble of giving sense of 
incongruity. 

[0010] Then, this invention solves the above-mentioned trouble, and the technical problem is in offering 
the possible light filter substrate of securing both the brightness of a reflective mold display, and the 
saturation of a transparency mold display, when the both sides of a reflective mold display and a 
transparency mold display are used for the display made possible. Moreover, it is in offering the 
possible electro-optic device of a reflective transflective type of securing both the brightness of a 
reflective mold display, and the saturation of a transparency mold display. Furthermore, it aims at 
realizing the display technique in which the difference in the color between the transparency mold 
displays with a reflective mold display can be reduced. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention person found out that the brightness of the reflected light reflected by the reflecting layer 
concerned was securable by constituting so that a coloring layer may lap superficially with a part of 
reflecting layer, and constituting so that a coloring layer may not lap with the part of others of a 
reflecting layer. 

[0012] Especially, in the case of the electro-optic device of a reflective transflective type, after preparing 
the reflecting layer equipped with optical opening, while it constitutes so that a coloring layer may lap 
with optical opening selectively at least, the saturation of a transparency mold display can be raised by 
constituting so that a coloring layer may lap with a part of reflecting layer, securing the brightness of a 
reflective mold display. 

[0013] The coloring layer is beforehand set as the predetermined depth of shade, and the brightness of a 
reflective mold display can be secured by adjusting after that the rate that a coloring layer laps with a 
reflecting layer so that a transparency mold display may more specifically be obtained good, where a 
coloring layer is put on optical opening. 

[0014] The electrooptic material layer by which the electro-optic device of this invention has been 
arranged between the substrates of a couple (for example, liquid crystal layer), The coloring layer 
arranged between one substrate and said electrooptic material layer among the substrates of said couple, 
While having the reflecting layer which has the reflective section which reflects the light which passed 
said electrooptic material layer and said coloring layer, and opening and arranging said coloring layer on 
said opening, it is characterized by being arranged only in the part on said reflective section. 
[0015] Since such adjustment is unrelated to the lap condition of a coloring layer and optical opening 
while according to this invention the coloring layer is arranged on opening and it becomes possible to 
adjust the brightness of the reflected light by being arranged only in the part on the reflective section 
according to the lap rate to the reflecting layer of a coloring layer, it can avoid affecting the color of the 
transmitted light. Therefore, it becomes possible to set up independently the effect of the coloring layer 
to the reflected light, and the effect of a coloring layer to the transmitted light mutually. 
[0016] As for the ratio (only henceforth a "reflective coloring ratio") of the area of the part of said 
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reflective section which laps with said coloring layer to the area of said reflecting layer here, it is 
desirable that it is smaller than the ratio (only henceforth a "transparency coloring ratio") of the area of 
the part of said opening which laps with said coloring layer to the area of said opening. Although the 
lightness of the reflected light will become lower than the transmitted light and the saturation of the 
transmitted light will become lower than the saturation of the reflected light if it is usual since the 
transmitted light which passes optical opening to the reflected light penetrating a coloring layer twice 
penetrates a coloring layer only once the brightness of the reflected light can be raised by making a 
reflective coloring ratio smaller than a transparency coloring ratio — both the saturation of the 
transmitted light can be raised relatively and a difference of the color between the reflected light and the 
transmitted light can be reduced. 

[0017] Moreover, it is desirable to be arranged so that said coloring layer may cover said opening 
thoroughly. By being arranged so that a coloring layer may cover optical opening thoroughly, the 
saturation of the transmitted light can be raised further. 

[0018] Here, said reflecting layer and said coloring layer may be arranged on said one substrate among 
the substrates of said couple, and said reflecting layer may be arranged on said one substrate among the 
substrates of said couple, and said coloring layer may be arranged on the substrate of another side 
among the substrates of said couple. Even if it is which case, the same operation effectiveness can be 
acquired optically. 

[0019] Moreover, as for said coloring layer, it is desirable to be arranged so that it may jut out of on said 
opening on said reflective section of said perimeter of opening. By arranging the coloring layer so that it 
may jut out of on opening on the reflective section of the perimeter, it becomes possible to form a 
coloring layer as a thing of one. Therefore, it becomes unnecessary to form the pattern of a coloring 
layer so finely, and, easier moreover, can manufacture by the high yield. 

[0020] Moreover, the electrooptic material layer by which another electro-optic device of this invention 
has been arranged on two or more pixels, It is arranged the coloring layer arranged on each of said pixel, 
and on each of said pixel. While having the reflecting layer which has the reflective section which 
reflects the light which passed said electrooptic material layer and said coloring layer, and opening and 
arranging said coloring layer on said opening, it is characterized by being arranged only in the part on 
said reflective section. 

[0021] By according to this invention, being arranged in two or more pixels, only in the part on the 
reflective section, while the coloring layer is arranged on opening Since such adjustment is unrelated to 
the lap condition of a coloring layer and optical opening while becoming possible to adjust the 
brightness of the reflected light for every pixel according to the lap rate to the reflecting layer of a 
coloring layer, it can avoid affecting the color of the transmitted light. Therefore, it becomes possible to 
set up independently the effect of the coloring layer to the reflected light, and the effect of a coloring 
layer to the transmitted light mutually for every pixel. 

[0022] As for the ratio of the area of the part of said reflective section which laps with said coloring 
layer to the whole surface product of said reflective section in each of said pixel here, it is desirable that 
it is smaller than the ratio of the area of the part of said opening which laps with said coloring layer to 
the whole surface product of said opening. Although the lightness of the reflected light will become 
lower than the transmitted light and the saturation of the transmitted light will become lower than the 
saturation of the reflected light if it is usual since the transmitted light which passes optical opening to 
the reflected light penetrating a coloring layer twice penetrates a coloring layer only once by making a 
reflective coloring ratio smaller than a transparency coloring ratio, the brightness of the reflected light 
can be raised for every pixel -- both the saturation of the transmitted light can be raised relatively and a 
difference of the color between the reflected light and the transmitted light can be reduced for every 
pixel. 

[0023] Moreover, it is desirable to be arranged so that said coloring layer may cover said opening 
thoroughly. By being arranged so that a coloring layer may cover optical opening thoroughly, the 
saturation of the transmitted light can be raised further. 

[0024] Furthermore, it has the substrate of the couple which pinched said electrooptic material layer, and 
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said reflecting layer and said coloring layer may be arranged on one substrate among the substrates of 
said couple, and said reflecting layer may be arranged on said one substrate among the substrates of said 
couple, and said coloring layer may be arranged on said substrate of another side among the substrates 
of said couple. Even if it is which case, the same operation effectiveness can be acquired optically. 
[0025] Moreover, as for said coloring layer, in each of said pixel, it is desirable to be arranged so that it 
may jut out of on said opening on said reflective section of said perimeter of opening. Since according to 
this a coloring layer can be prepared so that it may become the integral construction jutted out on said 
surrounding reflecting layer from the field which laps with opening superficially for every pixel, it 
becomes unnecessary to form the pattern of a coloring layer so finely, and, easier moreover, can 
manufacture by the high yield. 

[0026] Moreover, the electrooptic material layer by which the electro-optic device with which this 
inventions differ has been arranged between the electrode for a display of a couple, and the electrode for 
a display of said couple, Two or more pixels arranged corresponding to the superficial lap field of the 
electrode for a display of said couple, It is arranged the coloring layer arranged in each of said pixel, and 
in each of said pixel. While having the reflecting layer which has the reflective section which reflects the 
light which passed said electrooptic material layer and said coloring layer, and opening and arranging 
said coloring layer on said opening, it is characterized by being arranged in the part on said reflective 
section. 

[0027] In this case, the area of said opening corresponding to each of two or more of said pixels is 
substantially the same mutually, and it is [ the area of said coloring layer corresponding to at least one of 
said two or more of the pixels ] desirable to differ from the area of said coloring layer corresponding to 
said two or more other pixels. 

[0028] Furthermore, the electrooptic material layer by which another electro-optic device of this 
invention has been arranged on two or more pixels, Two or more kinds of coloring layers which have 
been arranged on said pixel and which have a color which is mutually different, While being arranged 
on each of said pixel, having the reflecting layer which has the reflective section which reflects the light 
which passed said electrooptic material layer and said coloring layer, and opening and arranging said 
coloring layer on said opening and said reflective section It is characterized by two or more said things 
[ that said a kind of coloring / at least / layer of the coloring layers of a class is arranged only in the part 
on said reflective section ]. 

[0029] As for the area of opening of said reflecting layer, in this invention, it is desirable to be 
identically constituted between said pixels equipped with said coloring layer of a different color. Since 
the amount of incident light can be made equal in the pixel of each color by being identically constituted 
between the pixels equipped with the coloring layer of the color from which the area of opening of a 
reflecting layer differs, it becomes possible to perform color adjustment of a transparency display 
comparatively simply. Moreover, since it is identically constituted between the pixels equipped with the 
coloring layer of a color which is different also about the area of the reflective section, in case color 
adjustment of a reflective display is performed, it becomes easy to adjust the area on the reflective 
section of the coloring layer to each color. 

[0030] As for the rate of coat area on said reflective section of said coloring layer (equivalent to the 
above-mentioned reflective coloring ratio), in this invention, it is desirable to differ between said pixels 
equipped with said coloring layer of at least two different colors. While adjusting the optical property of 
the coloring layer of each color so that this may optimize the color of the transparency display realized 
by the transmitted light of opening, it becomes possible to optimize the color of a reflective display by 
adjusting the rate of coat area of the coloring layer of each color which laps with the reflective section. 
Therefore, the color of a transparency display and the color of a reflective display can be independently 
adjusted about each color, respectively. 

[0031] In this invention, it has red, green, and said coloring layer of each blue color, and, as for said rate 
of coat area of said green coloring layer, it is desirable that it is smaller than said rate of coat area of red 
and said blue coloring layer. Although a transparency display is constituted by the light which 
penetrated the coloring layer only once in the field which laps with opening, a reflective display is 
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mainly constituted by the light which penetrates a coloring layer twice in the field which laps with the 
reflective section, and is influenced by the reflected light by the coloring layer in the field which laps 
with opening selectively. Therefore, generally, a reflective display tends to become dark, while 
saturation becomes high rather than a transparency display. By the way, even if relative luminous 
efficiency raises the saturation of a green light to an yellow-green wavelength field to becoming dark if 
the saturation of the light of red and blue goes up since it has a peak, it cannot become dark easily. 
Thereby, if it is going to raise lightness in a reflective display, it will become easy for especially the 
saturation of red or blue to fall, therefore, the pixel of red or blue — setting — the rate of coat area - high 
- carrying out (or [ namely, / losing the area of the reflective section which does not lap with a coloring 
layer ] - or) It becomes possible to increase lightness substantially, securing [ lessen, secure saturation, 
and ] the color repeatability of a reflective display, if the amount of reflected lights is earned by what the 
rate of coat area is made low for in a green pixel (that is, the area of the reflective section which does not 
lap with a coloring layer is increased). 

[0032] In this invention, said rate of coat area of said green coloring layer is 30 - 50%, and, as for said 
rate of coat area of red and said blue coloring layer, it is desirable that it is 60 - 100%. The color 
repeatability and lightness of a reflective display can be raised securing the color repeatability of a 
transparency display by setting the green rate of coat area, red, and the blue rate of coat area as the 
above-mentioned range. As a rate of coat area of an especially green coloring layer, it is most desirable 
that it is 85 - 100% of range as a rate of coat area of red and a blue coloring layer 35 to 45%. 
[0033] As for said reflective section, in this invention, being arranged in the perimeter enclosure of said 
opening is desirable. Since it will be formed in the condition that opening was enclosed by the reflective 
section in the reflecting layer, by this, even if a location gap of some occurs between a coloring layer 
and a reflecting layer, the field which is not covered in a coloring layer can be prevented from being 
generated in opening. As for said especially opening, it is desirable to be formed in the center of 
abbreviation of said reflecting layer. 

[0034] As for the numerical aperture to said reflecting layer by said opening, in this invention, it is 
desirable that it is 30 - 70%. Since a reflective display will generally become conversely dark although a 
transparency display becomes bright if the numerical aperture of a reflecting layer becomes large, it is 
necessary to set up the numerical aperture of a reflecting layer so that the balance of a transparency 
display and a reflective display may be taken. If a numerical aperture is too small, it is necessary to 
make the illuminance of a back light high, and, more specifically, the power consumption of a back light 
will increase. Moreover, if a numerical aperture is too large, a reflective display will become dark and it 
will be hard coming to check by looking, since the brightness of a reflective display can work by be 
establish the field which do not lap with a coloring layer in a part of reflective section with this 
operation gestalt , it become possible and take the balance of a transparency display and a reflective 
display in the above-mentioned range a numerical aperture be large in the range to the whole reflecting 
layer compared with the case adopt the structure piled up in the coloring layer can realize good color 
grace in the both sides of a transparency display and a reflective display . If a numerical aperture is less 
than the above-mentioned range, since power consumption will increase from the need of securing the 
lightness of a transparency display, it is hard coming to adopt it as pocket mold electronic equipment, 
such as a cellular phone. Moreover, if a numerical aperture exceeds the above-mentioned range, 
coexistence of the lightness in a reflective display and saturation will become difficult, and it will 
become difficult to secure the color grace in a reflective display. <BR> [0035] The electronic equipment 
of this invention is characterized by having the electro-optic device of one of the above, and the control 
means which controls this electro-optic device. **s, such as the electronic equipment especially 
equipped with the liquid crystal display in which the color display as an electro-optic device is possible, 
for example, a cellular phone, a personal digital assistant, and image pick-up equipment that has a liquid 
crystal display function, are mentioned. By this, when using an electro-optic device as a display of 
electronic equipment, the difference of color with a reflective mold display and a transparency mold 
display can be reduced, and high display grace can be realized. 

[0036] In addition, although what is necessary is to show the coloring mode of color suitable for each in 
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a reflective mold display and a transparency mold display, and just to be able to prepare the separate 
light filter in each, a common light filter must realize both displays actually. In this invention, by 
changing a reflective coloring ratio and a transparency coloring ratio mutually as mentioned above, even 
if a coloring layer is common, it becomes possible to set up independently the coloring mode of a 
reflective mold display, and the coloring mode of a transparency mold display. 

[0037] Next, while arranging the light filter substrate of this invention on a substrate and said substrate, 
having the reflecting layer which has the reflective section which reflects light, and opening, and the 
coloring layer arranged on said substrate and arranging said coloring layer on said opening, it is 
characterized by being arranged only in the part on said reflective section. 

[0038] Since such adjustment is unrelated to the lap condition of a coloring layer and optical opening 
while according to this invention the coloring layer is arranged on opening and it becomes possible to 
adjust the brightness of the reflected light by being arranged only in the part on the reflective section 
according to the lap rate to the reflecting layer of a coloring layer, it can avoid affecting the color of the 
transmitted light. Therefore, it becomes possible to set up independently the effect of the coloring layer 
to the reflected light, and the effect of a coloring layer to the transmitted light mutually. 
[0039] As for the ratio of the area of said reflective section by which said coloring layer to the whole 
surface product of said reflective section is arranged here, it is desirable that it is smaller than the ratio of 
the area of said opening by which said coloring layer to the whole surface product of said opening is 
arranged. Although the lightness of the reflected light will become lower than the transmitted light and 
the saturation of the transmitted light will become lower than the saturation of the reflected light if it is 
usual since the transmitted light which passes optical opening to the reflected light penetrating a 
coloring layer twice penetrates a coloring layer only once by making a reflective coloring ratio smaller 
than a transparency coloring ratio, the brightness of the reflected light can be raised for every pixel — 
both the saturation of the transmitted light can be raised relatively and a difference of the color between 
the reflected light and the transmitted light can be reduced for every pixel. 

[0040] Moreover, it is desirable to be arranged so that said coloring layer may cover said target opening 
thoroughly. By being arranged so that a coloring layer may cover optical opening thoroughly, the 
saturation of the transmitted light can be raised further. 

[0041] Furthermore, as for said coloring layer, it is desirable to be arranged so that it may jut out of on 
said opening on said reflective section of said perimeter of opening. By arranging the coloring layer so 
that it may jut out of on opening on the reflective section of the perimeter, it becomes possible to form a 
coloring layer as a thing of one. Therefore, it becomes unnecessary to form the pattern of a coloring 
layer so finely, and, easier moreover, can manufacture by the high yield. 

[0042] Moreover, the substrate with which, as for another light filter substrate of this invention, the pixel 
was set up, While having the reflecting layer which has the coloring layer arranged on said substrate 
according to said pixel, the reflective section which is arranged on a substrate according to said pixel, 
and reflects light, and opening and arranging said coloring layer on said opening It is characterized by 
being arranged at least in the part on said reflective section. 

[0043] Since such adjustment is unrelated to the lap condition of a coloring layer and optical opening 
while according to this invention the coloring layer is arranged on opening and it becomes possible to 
adjust the brightness of the reflected light for every pixel by being arranged only in the part on the 
reflective section according to the lap rate to the reflecting layer of a coloring layer, it can avoid 
affecting the color of the transmitted light. Therefore, it becomes possible to set up independently the 
effect of the coloring layer to the reflected light, and the effect of a coloring layer to the transmitted light 
mutually. 

[0044] As for the ratio of the area of said reflective section by which said coloring layer to the whole 
surface product of said reflective section has been arranged here, it is desirable that it is smaller than the 
ratio of the area of said opening by which said coloring layer to the whole surface product of said 
opening has been arranged. Although the lightness of the reflected light will become lower than the 
transmitted light and the saturation of the transmitted light will become lower than the saturation of the 
reflected light if it is usual since the transmitted light which passes optical opening to the reflected light 
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penetrating a coloring layer twice penetrates a coloring layer only once by making a reflective coloring 
ratio smaller than a transparency coloring ratio, the brightness of the reflected light can be raised for 
every pixel — both the saturation of the transmitted light can be raised relatively and a difference of the 
color between the reflected light and the transmitted light can be reduced for every pixel. 
[0045] Moreover, it is desirable to be arranged so that said coloring layer may cover said opening 
thoroughly. By being arranged so that a coloring layer may cover optical opening thoroughly, the 
saturation of the transmitted light can be raised further. 

[0046] Furthermore, as for said coloring layer, it is desirable to be arranged so that it may jut out of on 
said opening on said reflective section of said perimeter of opening. By arranging the coloring layer so 
that it may jut out of on opening on the reflective section of the perimeter, it becomes possible to form a 
coloring layer as a thing of one. Therefore, it becomes unnecessary to form the pattern of a coloring 
layer so finely, and, easier moreover, can manufacture by the high yield. 

[0047] Next, the substrate with which, as for another light filter substrate of this invention, the pixel was 
set up, Two or more kinds of coloring layers which have been arranged on said substrate according to 
said pixel and which have a color which is mutually different, While being arranged on said substrate 
according to said pixel, having the reflecting layer which has the reflective section which reflects light, 
and opening and arranging said coloring layer on said opening and said reflective section It is 
characterized by two or more said things [ that said a kind of coloring / at least / layer of the coloring 
layers of a class is arranged only in the part on said reflective section ]. 
[0048] As for the area of opening of said reflecting layer, in this invention, it is desirable to be 
identically constituted between said pixels equipped with said coloring layer of a different color. Since 
the amount of incident light can be made equal in the pixel of each color by being identically constituted 
between the pixels equipped with the coloring layer of the color from which the area of opening of a 
reflecting layer differs, it becomes possible to perform color adjustment of a transparency display 
comparatively simply. Moreover, since it is identically constituted between the pixels equipped with the 
coloring layer of a color which is different also about the area of the reflective section, in case color 
adjustment of a reflective display is performed, it becomes easy to adjust the area on the reflective 
section of the coloring layer to each color. 

[0049] Moreover, as for the rate of coat area on said reflective section of said coloring layer, it is 
desirable to differ between said pixels equipped with said coloring layer of at least two different colors. 
While adjusting the optical property of the coloring layer of each color so that this may optimize the 
color of the transparency display realized by the transmitted light of opening, it becomes possible to 
optimize the color of a reflective display by adjusting the rate of coat area of the coloring layer of each 
color which laps with the reflective section. Therefore, the color of a transparency display and the color 
of a reflective display can be independently adjusted about each color, respectively. 
[0050] In this case, it has red, green, and said coloring layer of each blue color, and, as for said rate of 
coat area of said green coloring layer, it is desirable that it is smaller than said rate of coat area of red 
and said blue coloring layer. Although a transparency display is constituted by the light which 
penetrated the coloring layer only once in the field which laps with opening, a reflective display is 
mainly constituted by the light which penetrates a coloring layer twice in the field which laps with the 
reflective section, and is influenced by the reflected light by the coloring layer in the field which laps 
with opening selectively. Therefore, generally, a reflective display tends to become dark, while 
saturation becomes high rather than a transparency display. By the way, even if relative luminous 
efficiency raises the saturation of a green light to an yellow-green wavelength field to becoming dark if 
the saturation of the light of red and blue goes up since it has a peak, it cannot become dark easily. 
Thereby, if it is going to raise lightness in a reflective display, it will become easy for especially the 
saturation of red or blue to fall, therefore, the pixel of red or blue - setting » the rate of coat area ~ high 
— carrying out (or [ namely, / losing the area of the reflective section which does not lap with a coloring 
layer ] — or) It becomes possible to increase lightness substantially, securing [ lessen, secure saturation, 
and ] the color repeatability of a reflective display, if the amount of reflected lights is earned by what the 
rate of coat area is made low for in a green pixel (that is, the area of the reflective section which does not 
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lap with a coloring layer is increased). 

[0051] Furthermore, said rate of coat area of said green coloring layer is 30 - 50%, and, as for said rate 
of coat area of red and said blue coloring layer, it is desirable that it is 60 - 100%. The color repeatability 
and lightness of a reflective display can be raised securing the color repeatability of a transparency 
display by setting the green rate of coat area, red, and the blue rate of coat area as the above-mentioned 
range. As a rate of coat area of an especially green coloring layer, it is most desirable that it is 85 - 100% 
of range as a rate of coat area of red and a blue coloring layer 35 to 45%. 

[0052] Moreover, as for said reflective section, being arranged in the perimeter enclosure of said 
opening is desirable. Since it will be formed in the condition that opening was enclosed by the reflective 
section in the reflecting layer, by this, even if a location gap of some occurs between a coloring layer 
and a reflecting layer, the field which is not covered in a coloring layer can be prevented from being 
generated in opening. As for said especially opening, it is desirable to be formed in the center of 
abbreviation of said reflecting layer. 

[0053] Furthermore, as for the numerical aperture to said reflecting layer by said opening, it is desirable 
that it is 30 - 70%. Since a reflective display will generally become conversely dark although a 
transparency display becomes bright if the numerical aperture of a reflecting layer becomes large, it is 
necessary to set up the numerical aperture of a reflecting layer so that the balance of a transparency 
display and a reflective display may be taken. If a numerical aperture is too small, it is necessary to 
make the illuminance of a back light high, and, more specifically, the power consumption of a back light 
will increase. Moreover, if a numerical aperture is too large, a reflective display will become dark and it 
will be hard coming to check by looking. Since the brightness of a reflective display can be earned by 
establishing the field which does not lap with a coloring layer in a part of reflective section with this 
operation gestalt It compares, when adopting the structure which put the coloring layer on the whole 
reflecting layer, or when it constitutes the coloring layer of an optical property which is different in the 
part which laps with the reflective section, and the part which laps with opening. In the above-mentioned 
range where a numerical aperture is large, it becomes possible to balance a transparency display and a 
reflective display, and good color grace can be realized in the both sides of a transparency display and a 
reflective display. If a numerical aperture is less than the above-mentioned range, since power 
consumption will increase from the need of securing the lightness of a transparency display, it is hard 
coming to adopt it as pocket mold electronic equipment, such as a cellular phone. Moreover, if a 
numerical aperture exceeds the above-mentioned range, coexistence of the lightness in a reflective 
display and saturation will become difficult, and it will become difficult to secure the color grace in a 
reflective display. 
[0054] 

[Embodiment of the Invention] Next, the operation gestalt of the electro-optic device built over this 
invention with reference to an accompanying drawing, a light filter substrate, and electronic equipment 
is explained to a detail. 

[0055] [1st operation gestalt] drawing 1 is the outline perspective view showing the appearance of the 
liquid crystal panel 200 which constitutes the electro-optic device of the 1st operation gestalt concerning 
this invention, and it is the amplification part plan of the light filter substrate 210 with which drawing 2 
(a) constitutes the typical outline sectional view of a liquid crystal panel 200, and drawing 2 (b) 
constitutes a liquid crystal panel 200. 

[0056] This electro-optic device comes suitably to attach lighting systems, case objects, etc. which are 
not illustrated if needed, such as a back light and a front light, to the liquid crystal panel 200 which has 
the so-called passive matrix mold structure of a reflective transflective method. 

[0057] As shown in drawing 1 , the liquid crystal panel 200 is equipped with the cellular structure which 
it comes to close with a sealing agent 231, after the light filter substrate 210 which uses as a base the 1st 
transparent substrate 211 which consists of a glass plate, a synthetic-resin plate, etc., and the opposite 
substrate 220 which uses as a base the 2nd same substrate 221 which counters this are stuck through a 
sealant 230 and liquid crystal 232 is poured in from inlet 230a inside a sealant 230. 
[0058] On the inner surface (front face which counters the 2nd substrate 221) of the 1st substrate 211, 
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the transparent electrode 216 of the shape of a stripe arranged in parallel is formed, and the transparent 
electrode 222 of the shape of a stripe arranged in parallel is formed on the inner surface of the 2nd 
substrate 221. [ two or more ] [ two or more ] Moreover, the above-mentioned transparent electrode 216 
is connected conductively to wiring 218A, and the above-mentioned transparent electrode 222 is 
connected conductively to wiring 228. It intersects perpendicularly mutually, and the crossover field 
constitutes the pixel of a large number arranged in the shape of a matrix, and, as for a transparent 
electrode 216 and a transparent electrode 222, these pixel arrays constitute the liquid crystal display field 
A. 

[0059] The 1st substrate 21 1 has substrate overhang section 210T which it comes to ****** outside the 
appearance of the 2nd substrate 221, and above-mentioned wiring 218A, wiring 218B connected 
conductively through the vertical flow section which consists of a part of sealants 230 to the above- 
mentioned wiring 228, and the input terminal section 219 which consists of two or more circuit patterns 
formed independently are formed on these substrate overhang section 210T. Moreover, on substrate 
overhang section 210T, the semiconductor IC 261 which built in the liquid crystal actuation circuit etc. 
is mounted so that it may be connected conductively to these wiring 218A and 218B and the input 
terminal section 219. Moreover, the flexible wiring substrate 263 is mounted in the edge of substrate 
overhang section 210T so that it may be connected conductively to the above-mentioned input terminal 
section 219. 

[0060] In this liquid crystal panel 200, as shown in drawing 2 , in the outside surface of the 1st substrate 
21 1, the phase contrast plate (quarter-wave length plate) 240 and a polarizing plate 241 are arranged, 
and the phase contrast plate (quarter- wave length plate) 250 and the polarizing plate 251 are arranged in 
the outside surface of the 2nd substrate 221. 

[0061] The structure of the light filter substrate 210 is explained to a detail with reference to <the 
structure of the light filter substrate 210> next drawing 2 (a), and (b). A reflecting layer 212 is formed in 
the front face of the 1st substrate 211, and opening 212a is prepared for every above-mentioned pixel. It 
is reflective section 212b in which parts other than opening 212a reflect light substantially among this 
reflecting layer 212. In the case of this operation gestalt, the reflecting layer 212 which has opening 
212a and reflective section 212b for every pixel is formed. But a reflecting layer 212 may be formed in 
the whole liquid crystal display field A, and only opening 212a may be formed for every pixel. 
[0062] The coloring layer 214 was formed on the reflecting layer 212, and the surface protective layer 
(overcoat layer) 215 which consists of transparence resin etc. has covered a it top. A light filter is 
formed of this coloring layer 214 and the surface protective layer 215. 

[0063] Into transparence resin, the coloring layer 214 shall distribute coloring matters, such as a pigment 
and a color, and shall usually present the predetermined color tone. Although there are some which 
consist of combination of three colors of R (red), G (green), and B (blue) as a primary color system filter 
as an example of the color tone of a coloring layer, it is not limited to this and can form in the various 
color tones of a complementary color system and others. Usually, the coloring layer which has a 
predetermined color pattern is formed by applying the coloring resist which consists of a photopolymer 
containing coloring matters, such as a pigment and a color, on a substrate front face, and removing a 
garbage by the photolithography method. Here, in forming the coloring layer of two or more color tones, 
it repeats the above-mentioned process. 

[0064] In addition, although the stripe array is adopted as an array pattern of a coloring layer in the 
example of a graphic display shown in drawing 2 (b), various pattern configurations other than this 
stripe array, such as a delta array and a slanting mosaic array, are employable. Moreover, the light- 
shielding film (a black matrix or black mask) for shading the field between pixels can be formed in the 
perimeter of each coloring layer of Above RGB as a part of coloring layer. 

[0065] On the surface protective layer 215, the transparent electrode 216 which consists of transparence 
conductors, such as ITO (indium stannic-acid ghost), is formed. A transparent electrode 216 is formed in 
band-like [ which is extended to the graphic display up down one of drawing 2 (b) ], and two or more 
transparent electrodes 216 arrange it in parallel mutually, and it is constituted in the shape of a stripe. On 
the transparent electrode 216, the orientation film 217 which consists of polyimide resin etc. is formed. 
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[0066] In this operation gestalt, while the coloring layer 214 which constitutes a light filter has lapped 
superficially so that opening 212a of a reflecting layer 212 may be thoroughly covered in each pixel as 
shown in drawing 2 (b), it is formed in one so that it may jut out of the field which laps with opening 
212a superficially on reflective section 212b around opening 212a towards a perimeter. 
[0067] Moreover, the coloring layer 214 is not formed in each whole pixel, and it is formed so that it 
may lap with a part of reflecting layer 212. That is, the field (inner circumference field which attends 
opening 212a in the example of a graphic display) which laps with the coloring layer 214 superficially, 
and the field (the example of a graphic display periphery field) which does not lap with the coloring 
layer 214 superficially exist in a reflecting layer 212. 

[0068] On the other hand, in the above-mentioned liquid crystal panel 200, the above-mentioned light 
filter substrate 210 and the opposite substrate 220 which counters carry out the laminating of the hard 
protective coat 223 which consists of the same transparent electrode 222 as the above, Si02, Ti02, etc. 
on the 2nd substrate 221 which consists of glass etc., and the same orientation film 224 as the above one 
by one. 

[0069] In this operation gestalt constituted as mentioned above, it reflects in reflective section 212b, 
without reflecting in reflective section 212b and a part passing the coloring layer 214, after a part 
penetrates the coloring layer 214, and the outdoor daylight which carried out incidence to reflective 
section 212b from the opposite substrate 220 side penetrates and carries out outgoing radiation of the 
opposite substrate 220 again. Although the outdoor daylight which penetrates the coloring layer 214 
passes the coloring layer 214 twice at this time, outgoing radiation of the outdoor daylight which does 
not penetrate the coloring layer 214 is carried out without passing the coloring layer 214. Therefore, the 
lightness of a reflective mold display can be raised compared with the case where the coloring layer 214 
has covered the reflecting layer 212 whole in a pixel. 

[0070] On the other hand, since the coloring layer 214 has covered all opening 212a of a reflecting layer 
212, when the back light etc. is arranged, for example behind the light filter substrate 210 and the 
illumination light is irradiated from behind, a part of illumination light concerned passes opening 212a, 
it penetrates the coloring layer 214, and passes and carries out outgoing radiation of liquid crystal 232 
and the opposite substrate 220. Therefore, in order that the transmitted light may penetrate the coloring 
layer 214 only once, the color of the transparency mold display according to the depth of shade (degree 
which gives a bias to the spectrum distribution of a light field when light is made to penetrate) of the 
coloring layer 214 is acquired. Since the reflected light component which does not pass a coloring layer 
as mentioned above is contained and the saturation of the reflected light falls at this time, the saturation 
of a transparency mold display increases relatively. 

[0071] With this operation gestalt, the color of a reflective mold display, especially lightness are 
securable by forming the optical property of the coloring layer 214 so that it may correspond to a 
transparency mold display, and adjusting the reflector product of reflective section 212b which laps with 
the coloring layer 214 superficially. Therefore, the saturation of a transparency mold display can be 
raised, securing the brightness of a reflective mold display. Moreover, the difference in the color (it is 
especially saturation and lightness) a reflective mold display and a transparency mold display can also 
be reduced. 

[0072] the above-mentioned effectiveness — the production process of the usual light filter - the same - 
a coloring layer - overall - about - while forming at Mr. one's depth of shade (for example, the 
concentration of coloring matters, such as a pigment and a color, - about - Mr. 1) - a coloring layer - 
overall — about — it is suitable especially when forming in Mr. one's thickness. In this case, 
conventionally, since the optical property of the field which laps with opening 212a in the coloring layer 
214 superficially, and the field which laps with reflective section 212b in the coloring layer 214 
superficially is mostly in agreement, since a difference of big saturation and lightness arises inevitably 
between the color of a reflective mold display, and the color of a transparency mold display, with 
structure, the effectiveness of this invention will become remarkable especially. 

[0073] Although what is necessary is to show the coloring mode of color suitable for each in a reflective 
mold display and a transparency mold display, and just to be able to prepare the separate light filter in 
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each, it is desirable actually on manufacture to realize both displays with a common light filter. With 
this operation gestalt, by changing a reflective coloring ratio and a transparency coloring ratio mutually 
as mentioned above, even if the coloring layer was common, it became possible to set up independently 
the coloring mode of a reflective mold display, and the coloring mode of a transparency mold display. 
[0074] The 2nd operation gestalt which starts this invention with reference to the [2nd operation gestalt] 
next drawing 3 (a), and (b) is explained. In the liquid crystal panel 300 of this operation gestalt, since it 
has the 1st same substrate 31 1 as the above-mentioned 1st operation gestalt, the 2nd substrate 321, the 
coloring layer 314, the surface protective layer 315, a transparent electrode 316, the orientation film 317, 
a transparent electrode 322, the hard protective coat 323, the orientation film 324, a sealant 330, liquid 
crystal 332, the phase contrast plate 340,350, and the polarizing plate 341,351, explanation is omitted 
about these. 

[0075] In the liquid crystal panel 300 of this operation gestalt, the reflecting layer 312 is formed in one 
almost extensively in the liquid crystal display field, and opening 312a is prepared for every pixel. It is 
reflective section 312b in which parts other than opening 312a reflect light substantially among this 
reflecting layer 312. Moreover, black light-shielding film 314BM which consists of black resin etc. is 
formed in the field between pixels. The thing which distributed coloring matters, such as a black 
pigment and a color, in transparence resin as black resin, or the thing which was made to mix both the 
coloring matters of three colors of R (red), G (green), and B (blue), and was distributed in transparence 
resin is used. 

[0076] Although the reflecting layer 312 should be continued for two or more pixels and it should be 
formed in one with this operation gestalt, a reflecting layer may be formed for every pixel like the 1st 
operation gestalt, and the above-mentioned black light-shielding film may be formed between reflecting 
layers. 

[0077] The 3rd operation gestalt which starts this invention with reference to the [3rd operation gestalt] 
next drawing 4 (a), and (b) is explained. Since the liquid crystal panel 400 of this operation gestalt has 
the 1st same substrate 41 1 as the above-mentioned 2nd operation gestalt, the 2nd substrate 421, the 
reflecting layer 412 that has opening 412a and reflective section 412b, a transparent electrode 416, the 
orientation film 417, a transparent electrode 422, the orientation film 423, a sealant 430, liquid crystal 
432, the phase contrast plate 440,450, and the polarizing plate 441,451, it omits explanation about these. 

[0078] In this operation gestalt, as shown in drawing 4 (a), the light filter is formed not on the 1st 
substrate 421 with which the reflecting layer 412 was formed but on the 2nd substrate 421 . On the 2nd 
substrate 421, the coloring layer 424 is formed for every pixel, and, more specifically, the same black 
light-shielding film 424BM as the 2nd operation gestalt is formed in the field between pixels. The 
transparent surface protective layer 425 is formed on the coloring layer 424 and black light-shielding 
film424BM. 

[0079] A transparent electrode 422 is formed on the above-mentioned surface protective layer 425, and 
the orientation film 423 is formed on this transparent electrode 422. 

[0080] As shown in drawing 4 (b), to the reflective substrate 410 with which the reflecting layer 412 
was formed, the coloring layer 424 (graphic display alternate long and short dash line) of the light filter 
substrate 420 laps with opening 412a of a reflecting layer 412 superficially, and it is constituted so that 
opening 412a may be covered thoroughly. Moreover, the coloring layer 424 is constituted by one so that 
it may ****** to the field which laps with reflective section 412b of a reflecting layer 412 towards a 
perimeter from the field which laps with opening 412a superficially. That is, the reflecting layer 412 is 
equipped with the field (the example of a graphic display inner circumference field) which laps with the 
coloring layer 424 superficially, and the field (the example of a graphic display periphery field) which 
does not lap with the coloring layer 424 superficially. 

[0081] If the superficial lap mode of a reflecting layer 412 and the coloring layer 424 is constituted as 
mentioned above even if formed on the substrate with which a reflecting layer 412 differs from the 
coloring layer 424 like this operation gestalt, the same operation effectiveness as the 1st operation 
gestalt and the 2nd operation gestalt can be done so. 
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[0082] With reference to [the other examples of a configuration], next drawing 5 (a) - (d) and drawing 6 
(a) - (d), the example of a configuration of others applicable to each above-mentioned operation gestalt 
is explained. Each example of a configuration explained below illustrates and explains only the 
superficial physical relationship of a reflecting layer and a coloring layer. 

[0083] (Example 1 of a configuration) the coloring layer 514 which presents the hue of R (red) on the 
reflecting layer 512 equipped with opening 512a in each pixel in the example 1 of a configuration shown 
in drawing 5 (a) -- it is formed so that 514g of coloring layers which present the hue of r and G (green), 
and coloring layer 514b which presents the hue of B (blue) may lap superficially, respectively. Like each 
above-mentioned operation gestalt, it is constituted so that the coloring layers 514r, 514g, and 514b in 
each pixel may cover opening 512a thoroughly, respectively, and this example of a configuration is 
consisted of by one so that it may ****** to the field which laps with a surrounding reflector and a 
surrounding flat- surface target from the field which laps with opening 512a superficially. 
[0084] (Example 2 of a configuration) the coloring layer 614 which presents the hue of R (red) on the 
reflecting layer 612 equipped with opening 612a in each pixel in the example 2 of a configuration shown 
in drawing 5 (b) - it is formed so that 614g of coloring layers which present the hue of r and G (green), 
and coloring layer 614b which presents the hue of B (blue) may lap superficially, respectively. If each 
coloring layers 614r, 614g, and 614b cover opening 612a thoroughly, it does not break by this example 
of a configuration, but the field which does not lap with a coloring layer and a flat-surface target exists 
in a part of opening 612a. 

[0085] In order to reduce the difference in the color a reflective mold display and a transparency mold 
display, it consists of this example 2 of a configuration so that a reflective coloring ratio (surface ratio of 
a field which laps with the coloring layer to total reflection area and the flat-surface target of a reflecting 
layer 612) may become smaller than a transparency coloring ratio (surface ratio of a field which laps 
with the coloring layer to full admission opening area and the flat-surface target of opening 612a). 
Consequently, the lightness of a reflective display improves and the saturation of a transparency mold 
display increases relatively. 

[0086] (Example 3 of a configuration) In the example 3 of a configuration shown in drawing 5 (c) So 
that it may lap superficially on the reflecting layer 712 equipped with opening 712a in each pixel, 
respectively the coloring layers 714r, 715r, and 716 which present two or more hues of R (red), 
respectively - the coloring layers 714g, 715g, and 716g which present the hue of r and G (green), and 
the coloring layers 714b, 715b, and 716b which present the hue of B (blue) are formed. 
[0087] It consists of this example of a configuration so that the coloring layers 714r, 714g, and 714b 
may lap with opening 712a superficially and the other coloring layers 715r, 715g, 715b, 716r, 716g, and 
716b may lap superficially only on the reflector of a reflecting layer 712. Thus, it may be constituted so 
that two or more coloring layers may lap superficially in each pixel, respectively. 
[0088] (Example 4 of a configuration) the coloring layer 814 which presents the hue of R (red) on the 
reflecting layer 812 equipped with opening 812a in the example 4 of a configuration shown in drawing 5 
(d) - it is formed so that 814g of coloring layers which present the hue of r and G (green), and coloring 
layer 814b which presents the hue of B (blue) may lap superficially, respectively. It is the value from 
which it consisted of this example of a configuration so that the coloring layers 812r, 812g, and 812b 
might become area which is mutually different, consequently the reflective coloring ratio (ratio of the 
reflector product which lapped with the coloring layer to total reflection area and flat-surface target in a 
pixel) differed mutually according to the hues R (red), G (green), and B (blue) of a coloring layer. 
Speaking more generally, the ratio of the above-mentioned reflective coloring ratio and a transparency 
coloring ratio (ratio of opening area which lapped with the coloring layer to full admission opening area 
and flat-surface target in a pixel) serving as a value which is mutually different for every color. 
[0089] It not only can set up independently the color of a reflective mold display and a transparency 
mold display like the above-mentioned operation gestalt or other examples of a configuration, but 
according to this example 4 of a configuration, according to the construction material of the coloring 
layer of each color, it can obtain suitable color by setting up the above-mentioned reflective coloring 
ratio (or ratio of a reflective coloring ratio and a transparency coloring ratio) for every color. 
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[0090] (Example 5 of a configuration) In the example 5 of a configuration shown in drawing 6 (a), 
opening 912a of plurality (the example of a graphic display two) is prepared for every pixel in the 
reflecting layer 912. It is reflective section 912b in which parts other than opening 912a reflect light 
substantially among this reflecting layer 912. And in two or more opening 912a, the coloring layers 
914r, 914g, and 914b which lap with this reflecting layer 912 superficially are constituted, respectively 
so that it may lap superficially with a part of reflective section 912b with a wrap. 
[0091] (Example 6 of a configuration) In the example 6 of a configuration shown in drawing 6 (b), the 
coloring layers 1014r, 1014g, 1014b, 1015r, 1015g, 1015b, 1016r, 1016g, and 1016b of plurality (the 
example of a graphic display three) which lap with the reflecting layer 1012 which has opening 1012a 
and reflective section 1012b superficially are formed. Here, the coloring layers 1014r, 101 4g, and 1014b 
are constituted so that it may lap with opening 1012a superficially, and the coloring layers 101 5r, 101 5g, 
1015b, 101 6r, 101 6g, and 1016b are constituted so that it may lap superficially with a part of reflective 
section. And the coloring layers 1014r, 1014g, and 1014b are constituted so that it may have the depth of 
shade higher than the coloring layers 1015r, 1015g, 1015b, 1016r, 1016g, and 1016b, namely, so that 
coloring matters, such as a pigment and a color, may be included more in high concentration. 
[0092] The optical concentration of the coloring layers 1014r, 1014g, and 1014b which lap with opening 
1012a superficially in this example 6 of a configuration is high. Since the optical concentration of the 
coloring layers 1015r, 1015g, 1015b, 1016r, 1016g, and 1016b constituted so that it might lap 
superficially with a part of reflective section 1012b is low Compared with the case of each above- 
mentioned operation gestalt, the saturation of the transmitted light becomes relative still higher, and the 
reflected light becomes still brighter. 

[0093] As mentioned above, in this invention, the case where it constitutes so that the optical 
concentration of a coloring layer may differ selectively is not eliminated. About especially a coloring 
layer, it is desirable to make low optical concentration of the field which is high and laps the optical 
concentration of the field which laps with optical opening and the flat-surface target of a reflecting layer 
with the other reflecting layer and a flat-surface target. 

[0094] (Example 7 of a configuration) In the example 7 of a configuration shown in drawing 6 (c), the 
coloring layers 1 1 14r, 1 1 14g, 1 1 14b, 1 1 15r, 1 1 15g, and 1 1 15b of plurality (the example of a graphic 
display two) which lap with the reflecting layer 1112 which has opening 1 1 12a and reflective section 
1 1 12b superficially are formed. The coloring layers 1 1 14r, 1 1 14g, and 1 1 14b and the coloring layers 
1 1 15r, 1 1 15g, and 1 1 15b are independently arranged so that laminating arrangement may be carried out 
mutually or it may lap mutually superficially. In addition, drawing 6 (d) shows the sectional view at the 
time of carrying out the laminating of a reflecting layer 1112, the coloring layers 1 1 14r, 1 1 14g, and 
1 1 14b, and the coloring layers 1 1 15r, 1 1 15g, and 1 1 15b mutually, and making them form in it in this 
example 7 of a configuration. 

[0095] The field with which the coloring layers 1 1 14r, 1 1 14g, and 1 1 14b and the coloring layers 1 1 15r, 
1 1 15g, and 1 1 15b lap superficially in this example 7 of a configuration, Namely, it sets to the field 
which laps with opening 1 1 12a superficially. The field which is in the field in which the thickness of a 
coloring layer is substantially thick and the coloring layers 1 1 14r, 1 1 14g, and 1 1 14b are formed, and 
does not lap with the coloring layers 1 1 15r, 1 1 15g, and 1 1 15b superficially, That is, in the field which 
laps with reflective section 1 1 12b superficially, it is constituted so that the thickness of a coloring layer 
may become thin substantially. Therefore, the saturation of the transmitted light improves further by the 
thick coloring layer, and its lightness of the reflected light improves further by forming the thin coloring 
layer selectively. 

[0096] As mentioned above, in this invention, the case where a coloring layer changes thickness 
selectively and is formed is not eliminated. About especially a coloring layer, in the field which laps 
with optical opening and the flat-surface target of a reflecting layer, it is substantially thick, and it is 
desirable to form thinly substantially in the field which laps with the other reflecting layer and a flat- 
surface target. 

[0097] The depth of shade of the coloring layers 1 1 14r, 1 1 14g, and 1 1 14b constituted so that the depth 
of shade of the coloring layers 1 1 15r, 1 1 15g, and 1 1 15b which lap with opening 1 1 12a superficially 
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here in order to heighten the above-mentioned effectiveness more might be jutted out of the field which 
is high and laps with opening 1012a superficially over the field which laps superficially with a part of 
reflector may be made low. 

[0098] (Example 8 of a configuration) The configuration of the example 8 of a configuration is typically 
shown in drawing 7 . In this example 8 of a configuration, although the coloring layers 1214r and 1214b 
are extensively formed on the reflecting layer 1212 in R pixels and B pixels, 1214g of coloring layers is 
formed so that it may lap with a part of reflecting layer 1212 in G pixels. 1214g of coloring layers is 
constituted by breadth and this so that it may lap with a part of reflective section 1212b, so that 1214g of 
coloring layers may jut out opening 1212a over the opening edge with a wrap extensively. 
[0099] In this example 8 of a configuration, the numerical aperture (ratio of the area of opening 1212a to 
the whole surface product of a reflecting layer 1212) of a reflecting layer 1212 is common to RGB each 
pixel, and is 30 - 70%. Moreover, the rate of coat area of G pixels (ratio of the area of 1214g of coloring 
layers to the area of reflective section 1212b) is 40 - 80%. 

[0100] the rate of coat area of the coloring layers [ on R pixels and B pixels and as opposed to reflective 
section 1212b by constituting as mentioned above ] 1214r and 1214b (the ratio of the area of the 
coloring layer which laps with the reflective section 1212 to the area of the reflective section 1212 --) 
That is, he is trying to raise lightness by securing saturation by making a reflective coloring ratio into 
100%, and making low the rate of coat area of 1214g of coloring layers to reflective section 1212b in G 
pixels. It becomes possible to raise the brightness of a reflective display, without reducing the saturation 
of R and B not much substantially, if it does in this way. 

[0101] (Example 9 of a configuration) The configuration of the example 9 of a configuration is typically 
shown in drawing 8 . In this example 9 of a configuration, coloring layer 1314b covered the reflecting 
layer 1312 top with B pixels extensively (100% of rates of coat area), and it has opening 1314ra to 
which coloring layer 13 14r exposes a part of reflecting layer 13 12 by R pixels. Furthermore, in G pixels, 
while 1314g of coloring layers laps with opening 1312a of a reflecting layer 1312 thoroughly, it was 
constituted so that it might ****** to the perimeter, and has lapped only with the part on reflective 
section 1312b. 

[0102] Moreover, in this example 9 of a configuration, the numerical aperture of a reflecting layer 1312 
is common to RGB each pixel, and is 30 - 70%. Moreover, the rate of coat area of G pixels of the rate of 
coat area of R pixels is 40 - 80% 60 to 100%. 

[0103] (Example 10 of a configuration) The configuration of the example 10 of a configuration is 
typically shown in drawing 9 . In this example 10 of a configuration, coloring layer 1414b covered the 
reflecting layer 1412 top with B pixels extensively (100% of rates of coat area), and it has opening 
1414ra to which coloring layer 1414r exposes a part of reflecting layer 1412 by R pixels. Two opening 
1414ra(s) are prepared in this example. Furthermore, in G pixels, while 1414g of coloring layers laps 
with opening 1412a of a reflecting layer 1412 thoroughly, it was constituted so that it might ****** to 
the perimeter, and has lapped only with the part on reflective section 1412b. 

[0104] Moreover, in this example 10 of a configuration, the numerical aperture of a reflecting layer 1412 
is common to RGB each pixel, and is 30 - 70%. Moreover, the rate of coat area of G pixels of the rate of 
coat area of R pixels is 40 - 80% 60 to 100%. 

[0105] (Example 1 1 of a configuration) The configuration of the example 1 1 of a configuration is 
typically shown in drawing 10 . In this example 1 1 of a configuration, it has opening 1514ba to which 
coloring layer 1514b exposes a part of reflecting layer 1512 by B pixels. Two opening 1514ba(s) are 
prepared in this example. Moreover, coloring layer 1514r is equipped with opening 1514ra which 
exposes a part of reflecting layer 1512 in R pixels. Two opening 1514ra(s) are prepared in this example. 
Furthermore, in G pixels, while 1514g of coloring layers laps with opening 1512a of a reflecting layer 
1512 thoroughly, it was constituted so that it might ****** to the perimeter, and has lapped only with 
the part on reflective section 1512b. 

[0106] Moreover, in this example 1 1 of a configuration, the numerical aperture of a reflecting layer 1512 
is common to RGB each pixel, and is 30 - 70%. Moreover, the rate of coat area of B pixels is [ the rate 
of coat area of G pixels of the rate of coat area of R pixels ] 40 - 80% 60 to 100% 70 to 100%. 
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[0107] (Example 12 of a configuration) The configuration of the example 12 of a configuration is 
typically shown in drawing 1 1 . In this example 12 of a configuration, it has opening 1614ba to which 
coloring layer 1614b exposes a part of reflecting layer 1612 by B pixels. Two opening 1614ba(s) are 
prepared in this example. Moreover, coloring layer 1614r is equipped with opening 1614ra which 
exposes a part of reflecting layer 1612 in R pixels. Two opening 1614ra(s) are prepared in this example. 
Furthermore, in G pixels, while 1614g of coloring layers laps with opening 1612a of a reflecting layer 
1612 thoroughly, it was constituted so that it might ****** to the perimeter, and has lapped only with 
the part on reflective section 1612b. 

[0108] Moreover, in this example 12 of a configuration, the numerical aperture of a reflecting layer 1612 
is common to RGB each pixel, and is 30%. Moreover, the rate of coat area of B pixels is [ the rate of 
coat area of G pixels of the rate of coat area of R pixels ] 30.2% 65.3% 65.3%. 
[0109] (Example 13 of a configuration) The configuration of the example 13 of a configuration is 
typically shown in drawing 12 . In this example 13 of a configuration, it has opening 1714ba to which 
coloring layer 1714b exposes a part of reflecting layer 1712 by B pixels. Two opening 1714ba(s) are 
prepared in this example. Moreover, coloring layer 1714r is equipped with opening 1714ra which 
exposes a part of reflecting layer 1712 in R pixels. Two opening 1714ra(s) are prepared in this example. 
Furthermore, in G pixels, while 1714g of coloring layers laps with opening 1712a of a reflecting layer 
1712 thoroughly, it was constituted so that it might ****** to the perimeter, and has lapped only with 
the part on reflective section 1712b. 

[0110] Moreover, in this example 13 of a configuration, the numerical aperture of a reflecting layer 1712 
is common to RGB each pixel, and is 30%. Moreover, the rate of coat area of B pixels is [ the rate of 
coat area of G pixels of the rate of coat area of R pixels ] 40.2% 75.4% 75.4%. 
[0111] (Example 14 of a configuration) The configuration of the example 14 of a configuration is 
typically shown in drawing 13 . In this example 14 of a configuration, it has opening 1814ba to which 
coloring layer 1814b exposes a part of reflecting layer 1812 by B pixels. Two opening 1814ba(s) are 
prepared in this example. Moreover, coloring layer 1 8 1 4r is equipped with opening 1814ra which 
exposes a part of reflecting layer 1812 in R pixels. Two opening 1814ra(s) are prepared in this example. 
Furthermore, in G pixels, while 1814g of coloring layers laps with opening 1812a of a reflecting layer 
1812 thoroughly, it was constituted so that it might ****** to the perimeter, and has lapped only with 
the part on reflective section 1812b. 

[01 12] Moreover, in this example 14 of a configuration, the numerical aperture of a reflecting layer 1812 
is common to RGB each pixel, and is 50%. Moreover, the rate of coat area of B pixels is [ the rate of 
coat area of G pixels of the rate of coat area of R pixels ] 47.7% 75.4% 75.4%. 
[01 13] (Example 15 of a configuration) The configuration of the example 15 of a configuration is 
typically shown in drawing 14 . In this example 15 of a configuration, the reflecting layer 1912 of each 
pixel is formed where reflective section 1912b of a left Uichi pair is separated, and opening 1912a is 
formed between them. Moreover, the coloring layers 1914b and 1914r have covered the reflecting layer 
1912 with B pixels and R pixels extensively. Furthermore, in G pixels, while 1914g of coloring layers 
laps with opening 1912a of a reflecting layer 1912 thoroughly, it was constituted so that it might ****** 
to the perimeter, and has lapped only with the part on reflective section 1912b. Namely, reflective 
section 1912b is in the condition of having exposed selectively by opening 1914ga prepared in 1914g of 
coloring layers. 

[0114] Moreover, in this example 15 of a configuration, the numerical aperture of a reflecting layer 1912 
is common to RGB each pixel, and is 70%. Moreover, the rate of coat area of G pixels of the rate of coat 
area of B pixels and R pixels is 50.0% 100%. 

[0115] (Optical property) Next, the optical property of the above-mentioned example 8 of a 
configuration thru/or the example 1 1 of a configuration is shown in drawing 15 . Drawing 15 shows the 
color data of the transmitted light of the RGB pixel of each above-mentioned example of a 
configuration, and the reflected light on xy chromaticity diagram in the xyz color coordinate system of 
1931CIE. Generally, as xy chromaticity diagram is shown in drawing 16 , the tint actually checked by 
looking within the limits of the hanging bell configuration which makes a borderline the tint (a hue and 
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saturation) of the single wavelength light of a light field is arranged. Moreover, when performing color 
display using the coloring layer of three colors (for example, RGB), it is possible to form the tint in 3 
square shapes formed by connecting the data point of each coloring layer RGB. The grace of color 
display will improve, so that the area of the three above-mentioned square shape is fundamentally large. 
[01 16] In drawing 15 , the color data (data point surrounded with the graphic display alternate long and 
short dash line) of a transparency display of the above-mentioned example 8-11 of a configuration and 
the color data (data point surrounded with the graphic display two-dot chain line) of a reflective display 
are written together. Here, as for a rhombus, x mark shows the data point whose triangle of a square is 
[ data point / of example of configuration 8 ] the example 1 1 of a configuration about the data point of 
the example 10 of a configuration in the data point of the example 9 of a configuration. Moreover, 
graphic display H shows the data point of a white display. 

[0117] The transparency section coloring layer which makes the numerical aperture of a reflecting layer 
30%, and laps with opening to RGB each color in drawing 15 , respectively in order to compare with the 
color data of the above-mentioned example of a configuration, It measures also about the case where the 
light filter substrate which formed independently the reflective section coloring layer which laps with 
the reflective section, and was formed in the six-step process which performs six patterning is used, and 
the graphic display sunspot has shown as an example of a comparison. Here, the spectral transmittance 
of the above-mentioned transparency section coloring layer is shown in drawing 17 (a), and the spectral 
transmittance of the above-mentioned reflective section coloring layer is shown in drawing 17 (b). In 
order that light may go in a reflective field (reflective section), in order to penetrate a reflective section 
coloring layer twice to light penetrating a transparency section coloring layer once in a transparency 
field (opening), The transparency section coloring layer adopted what shows an optical property with 
comparatively high saturation (an average transmission coefficient T is low), as shown in drawing 17 
(a), and although a reflective section coloring layer has comparatively low saturation as shown in 
drawing 17 (b), the average transmission coefficient T has adopted what shows a high optical property. 
Thereby, the brightness of a reflective display can be improved, securing the saturation of a transparency 
display. 

[0118] In the examples 8-1 1 of a configuration concerning this invention, the coloring layer which 
presents the spectral transmittance shown in the same optical property as the transparency section 
coloring layer of the example of a comparison of the above-mentioned six-step process, i.e., drawing 
17 , (a) was used. Consequently, as shown in drawing 15 , the color grace of the reflective display near 
the above-mentioned example of a comparison was able to be acquired. Especially the example 1 1 of a 
configuration has the composition of having a hue and saturation substantial almost equal to the above- 
mentioned example of a comparison. Thus, in this invention, color grace equivalent to the case where 
the optical property of the filter parts of a transparency field and a reflective field is set up independently 
is realizable. And since every two patterning (for example, photolithography process) is not needed 
about RGB each color to the above-mentioned example of a comparison, respectively, it has the 
advantage that a manufacturing cost can be reduced substantially. 

[0119] As shown in the above-mentioned examples 8-15 of a configuration, as for the area of opening of 
said reflecting layer, it is desirable to be identically constituted between said pixels equipped with said 
coloring layer of a different color. This is because the amount of incident light can be made equal in the 
pixel of each color by being identically constituted between the pixels equipped with the coloring layer 
of the color from which the area of opening of a reflecting layer differs, so it becomes possible to 
perform color adjustment of a transparency display comparatively simply. For example, since the 
opening area which constitutes a transparency field is the same to mutual in RGB each color, since the 
manifestation mode of a color is the same as that of a transparency mold display, about the coloring 
layer of RGB each color, it can be suitably adjusted on the basis of the color material of the light filter 
used for a transparency mold display, and can set up the optical property of color material. Moreover, 
since it is identically constituted between the pixels equipped with die coloring layer of a color which is 
different also about the area of the reflective section, in case color adjustment of a reflective display is 
performed, it becomes easy to adjust the area on the reflective section of the coloring layer to each color. 
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For example, since the reflective aspect product which constitutes a reflective field is the same to mutual 
in RGB each color, since the manifestation mode of a color is the same as that of a reflective mold 
display, about the coloring layer of RGB each color, it can be suitably adjusted on the basis of the light 
filter used for a reflective mold display, and can set up the rate of coat area. 
[0120] In the above-mentioned example of a configuration, the rates of coat area on said reflective 
section of said coloring layer differ between said pixels equipped with said coloring layer of at least two 
different colors. While adjusting the optical property of the coloring layer of each color so that this may 
optimize the color of the transparency display realized by the transmitted light of opening, it becomes 
possible to optimize the color of a reflective display by adjusting the rate of coat area of the coloring 
layer of each color which laps with the reflective section. Therefore, the color of a transparency display 
and the color of a reflective display can be independently adjusted about each color, respectively. 
[0121] When it has red, green, and the coloring layer of each blue color, brightness can be improved by 
making the rate of coat area of a green coloring layer smaller than the rate of coat area of red and a blue 
coloring layer, controlling lowering of the saturation in a reflective display. Although a transparency 
display is constituted by the light which penetrated the coloring layer only once in the field which laps 
with opening Since it is selectively influenced also in the reflected light reflected in the part of the 
coloring layer in the field which is mainly constituted by the light which penetrates a coloring layer 
twice in the field to which a reflective display laps with the reflective section, and laps with opening, 
while saturation generally becomes high rather than a transparency display in a reflective display, it is 
easy to become dark. Therefore, in a reflective display, as an optical property of a coloring layer, even if 
it reduces some saturation, it is necessary to raise lightness. 

[0122] However, from especially relative luminous efficiency having a peak on the wavelength of 
555nm, since red and a blue twist will also look brightly as for green or yellow even if it is the same 
amount of light energies, the relation between saturation and lightness differs for every color. For 
example, in order to make bright the coloring layer of red (R pixels) or blue (B pixels), unless the light 
energy of the wavelength region of red or blue is increased substantially, since there are neither an 
increase of light (light of green with high relative luminous efficiency or yellow), nor the sushi or 
approaches other than red or blue, when the whole quantity of light is restricted, they will cause 
lowering of the large saturation which does not deserve improvement in lightness. On the other hand, 
since it is hard to become dark even if it raises saturation, in [ which makes a subject the wavelength 
region where relative luminous efficiency is high ] being green (G pixels), even if it raises lightness, 
saturation does not fall substantially. 

[0123] In the case of this invention, drawing requires coexistence of the saturation in a reflective 
display, and lightness by adjusting the rate of coat area on the reflective section of a coloring layer. In 
this case, in R pixels or B pixels, if the rate of coat area is reduced greatly, although it will become 
bright, since saturation falls rapidly, as for the rate of coat area, it is desirable to set up highly with 60 - 
100%. Although the red except green and the light of a blue wavelength region will be contained in the 
reflected light by reducing the rate of coat area in G pixels on the other hand, since a big difference is in 
relative luminous efficiency to other wavelength regions of these, since saturation does not fall, it is so 
desirable [ saturation ] to set up low with 35 - 50% as a rate of coat area. The color repeatability and 
lightness of a reflective display can be raised securing the color repeatability of a transparency display 
by setting the green rate of coat area, red, and the blue rate of coat area as the above-mentioned range. 
[0124] It has set for the above-mentioned example of a configuration, and the reflective section is 
arranged also for the gap in the perimeter enclosure of opening. That is, it is formed in the condition that 
opening was enclosed by the reflective section in the reflecting layer. Therefore, even if a location gap 
of some occurs between a coloring layer and a reflecting layer, the field which is not covered in a 
coloring layer can be prevented from being generated in opening. Since a coloring layer can be formed 
so that it may lap with a part for a center section and its perimeter of a reflecting layer by forming 
opening in the center of abbreviation of a reflecting layer especially, the production by which the 
optical-character ability of a light filter stopped being influenced easily, and was stabilized to the 
patterning error etc. is attained. 
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[0125] As for the numerical aperture to the reflecting layer by opening, it is desirable that it is 30 - 70%. 
Since a reflective display will generally become conversely dark although a transparency display 
becomes bright if the numerical aperture of a reflecting layer becomes large, it is necessary to set up the 
numerical aperture of a reflecting layer so that the balance of a transparency display and a reflective 
display may be taken. If a numerical aperture is too small, it is necessary to make the illuminance of a 
back light high, and, more specifically, the power consumption of a back light will increase. Moreover, 
if a numerical aperture is too large, a reflective display will become dark and it will be hard coming to 
check by looking, since the brightness of a reflective display can work by be establish the field which do 
not lap with a coloring layer in a part of reflective section with this operation gestalt , it become possible 
and take the balance of a transparency display and a reflective display in the above-mentioned range a 
numerical aperture be large in the range to the whole reflecting layer compared with the case adopt the 
structure piled up in the coloring layer can realize good color grace in the both sides of a transparency 
display and a reflective display . If a numerical aperture is less than the above-mentioned range, since 
power consumption will increase from the need of securing the lightness of a transparency display, it is 
hard coming to adopt it as pocket mold electronic equipment, such as a cellular phone. Moreover, if a 
numerical aperture exceeds the above-mentioned range, coexistence of the lightness in a reflective 
display and saturation will become difficult, and it will become difficult to secure the color grace in a 
reflective display. 

[0126] The operation gestalt in the case of using the electro-optic device containing the [operation 
gestalt of electronic equipment] above-mentioned liquid crystal panel as a display of electronic 
equipment is explained. Drawing 18 is the outline block diagram showing this whole operation gestalt 
configuration. The electronic equipment shown here has the same liquid crystal panel 200 as the above, 
and the control means 1200 which controls this. Here, a liquid crystal panel 200 is notionally divided 
into panel structure 200A and actuation circuit 200B which consists of semiconductor ICs etc., and it 
has drawn. Moreover, a control means 1200 has the source 1210 of a display information output, the 
display process circuit 1220, a power circuit 1230, and a timing generator 1240. 

[0127] The source 1210 of a display information output is equipped with the memory which consists of 
a ROM (Read Only Memory), RAM (Random Access Memory), etc., the storage unit which consists of 
a magnetic-recording disk, an optical recording disk, etc., and the tuning circuit which carries out the 
alignment output of the digital picture signal, and based on various kinds of clock signals generated by 
the timing generator 1240, it is constituted so that display information may be supplied to the display 
information processing circuit 1220 in forms, such as a picture signal of a predetermined format. 
[0128] The display information processing circuit 1220 performs processing of display information in 
which had various well-known circuits, such as a serial-parallel conversion circuit, magnification and an 
inverting circuit, a rotation circuit, a gamma correction circuit, and a clamping circuit, and it inputted, 
and supplies the image information to actuation circuit 200B with a clock signal CLK. Actuation circuit 
200B includes a scanning-line actuation circuit, a data-line actuation circuit, and an inspection circuit. 
Moreover, a power circuit 1230 supplies a predetermined electrical potential difference to each above- 
mentioned component, respectively. 

[0129] Drawing 19 shows the cellular phone which is 1 operation gestalt of the electronic equipment 
concerning this invention. The circuit board 2001 is arranged inside the case object 2010, and, as for this 
cellular phone 2000, the above-mentioned liquid crystal panel 200 is mounted to this circuit board 2001. 
A manual operation button 2020 is arranged and the antenna 2030 is attached in the front face of the 
case object 2010 free [ frequent appearance ] from the end section. A loudspeaker is arranged inside the 
receiver section 2040 and the microphone is built in the interior of the transmission section 2050. 
[0130] The liquid crystal panel 200 installed in the case object 2010 is constituted so that the screen (the 
above-mentioned liquid crystal display field A) can be checked by looking through a display window 
2060. 

[0131] In addition, as for the electro-optic device and electronic equipment of this invention, it is 
needless to say that modification can be variously added within limits which are not limited only to the 
above-mentioned example of a graphic display, and do not deviate from the summary of this invention. 
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For example, although the liquid crystal panel shown in each above-mentioned operation gestalt is 
equipped with the structure of a passive-matrix mold, it is applicable also to the liquid crystal equipment 
of an active matrix using active components (active element), such as TFT (thin film transistor) and 
TFD (thin-film diode). Moreover, although the liquid crystal panel of the above-mentioned operation 
gestalt has the so-called COG type of structure, it may be constituted so that a flexible wiring substrate 
and a TAB substrate may be connected to the liquid crystal panel which is not the structure of mounting 
IC chip directly, for example, a liquid crystal panel. 

[0132] Although the operation gestalt mentioned above explained the case where it applied to liquid 
crystal equipment, as an electro-optic device this invention is limited to this - not having - 
electroluminescence equipment - especially Organic electroluminescence equipment, inorganic 
electroluminescence equipment, etc., Plasma display equipment, FED (field emission display) 
equipment, It is applicable to various kinds of electro-optic devices, such as equipment using the small 
television and digital micro mirror device (DMD) using an LED (light emitting diode) indicating 
equipment, an electrophoresis indicating equipment, the thin Braun tube, a liquid crystal shutter, etc. 
[0133] 

[Effect of the Invention] As mentioned above, as explained, according to this invention, the saturation of 
a transparency mold display can be improved, securing the brightness of a reflective mold display. 
Moreover, the difference in the color between the transparency mold displays with a reflective mold 
display can be reduced. 
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[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] 

In the electro-optic device with which it has the electrooptic material layer arranged between the 
substrates of a couple, and comes to set up two or more pixels, 

The reflecting layer which reflects the light which has been arranged at reflective each inner section of 
said pixel, and passed said electrooptic material layer, 

The field in which said reflecting layer arranged in each of said pixel is not prepared, 
It is arranged and has two or more coloring layers which have two or more different colors so that it may 
lap with said a part of reflective section and the field in which said reflecting layer is not prepared, 
The reflective coloring ratio which is a ratio of the area of said reflective section, and the area of the 
field where said coloring layer in said reflective section is arranged, When the transparency coloring 
ratio which is a ratio of the area of the field in which said reflecting layer is not prepared, and the area of 
the field where said coloring layer in the field in which said reflecting layer is not prepared is arranged is 
set up The electro-optic device characterized by being the value from which the ratio of said reflective 
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coloring ratio and said transparency coloring ratio differed for every color. 
[Claim 2] 

In the electro-optic device with which it has the electrooptic material layer arranged between the 
substrates of a couple, and comes to set up two or more pixels, 

The reflecting layer which reflects the light which has been arranged at reflective each inner section of 
said pixel, and passed said electrooptic material layer, 

The field in which said reflecting layer arranged in each of said pixel is not prepared, 

It has the coloring layer arranged so that it may lap with said a part of reflective section and the field in 

which said reflecting layer is not prepared, 

The ratio of the area of said reflective section and the area of the field where said coloring layer in said 
reflective section is arranged is an electro-optic device characterized by being smaller than the ratio of 
the area of the field in which said reflecting layer is not prepared, and the area of the field where said 
coloring layer in the field in which said reflecting layer is not prepared is arranged. 
[Claim 3] 

Said coloring layer is an electro-optic device according to claim 1 or 2 characterized by being arranged 
so that the field in which said reflecting layer is not prepared may be covered thoroughly. 
[Claim 4] 

Said coloring layer is an electro-optic device according to claim 1 to 3 characterized by being arranged 
so that it may ****** on said reflective section of the perimeter of a field in which said reflecting layer 
is not prepared from on the field in which said reflecting layer is not prepared. 
[Claim 5] 

The area of the field in which said each of said pixel reflecting layer is not prepared is an electro-optic 
device according to claim 1 to 4 characterized by being substantially the same mutually. 
[Claim 6] 

Said reflective section is an electro-optic device according to claim 1 to 5 characterized by being 
arranged in the perimeter enclosure of the field in which said reflecting layer is not prepared. 
[Claim 7] 

Said coloring layer is equipped with two or more kinds of coloring layers which have a different color, 
The rate of coat area on said reflective section of said coloring layer is an electro-optic device according 
to claim 2 characterized by differing between said pixels equipped with said coloring layer of at least 
two different colors. 
[Claim 8] 

It is the electro-optic device according to claim 7 characterized by equipping said coloring layer with 
red, green, and the coloring layer of each blue color, and said rate of coat area of said green coloring 
layer being smaller than said rate of coat area of red and said blue coloring layer. 
[Claim 9] 

It is the electro-optic device according to claim 8 which said rate of coat area of said green coloring 
layer is 30 - 50%, and is characterized by said rate of coat area of red and said blue coloring layer being 
60- 100%. 
[Claim 10] 

The rate of the area of a field that said reflecting layer to the area of said reflective section is not 
prepared is an electro-optic device according to claim 1 to 9 characterized by being 30 - 70%. 
[Claim 11] 

Electronic equipment characterized by having an electro-optic device according to claim 1 to 10 and the 
control means which controls this electro-optic device. 
[Claim 12] 

The substrate with which two or more pixels were set up, 

The reflecting layer which reflects the light which has been arranged at reflective each inner section of 
said pixel, and passed said electrooptic material layer, 

The field in which said reflecting layer arranged in each of said pixel is not prepared, 

It is arranged and has two or more coloring layers which have two or more different colors so that it may 
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lap with said a part of reflective section and the field in which said reflecting layer is not prepared, 
The reflective coloring ratio which is a ratio of the area of said reflective section, and the area of the 
field where said coloring layer in said reflective section is arranged, When the transparency coloring 
ratio which is a ratio of the area of the field in which said reflecting layer is not prepared, and the area of 
the field where said coloring layer in the field in which said reflecting layer is not prepared is arranged is 
set up The light filter substrate characterized by being the value from which the ratio of said reflective 
coloring ratio and said transparency coloring ratio differed for every color. 
[Claim 13] 

The substrate with which two or more pixels were set up, 

The reflecting layer which reflects the light which has been arranged at reflective each inner section of 
said pixel, and passed said electrooptic material layer, 

The field in which said reflecting layer arranged in each of said pixel is not prepared, 

It has the coloring layer arranged so that it may lap with said a part of reflective section and the field in 

which said reflecting layer is not prepared, 

The ratio of the area of said reflective section and the area of the field where said coloring layer in said 

reflective section is arranged is a light filter substrate characterized by being smaller than the ratio of the 

area of the field in which said reflecting layer is not prepared, and the area of the field where said 

coloring layer in the field in which said reflecting layer is not prepared is arranged. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The content of amendment] 

[0014] 

In the electro-optic device with which the electro-optic device of this invention has the electrooptic 
material layer arranged between the substrates of a couple, and it comes to set up two or more pixels The 
reflecting layer which reflects the light which has been arranged at reflective each inner section of said 
pixel, and passed said electrooptic material layer, The field in which said reflecting layer arranged in 
each of said pixel is not prepared, It is arranged so that it may lap with said a part of reflective section 
and the field in which said reflecting layer is not prepared. The reflective coloring ratio which is a ratio 
with the area of the field where said coloring layer [ in / it has two or more coloring layers which have 
two or more different colors, and / the area of said reflective section and said reflective section ] is 
arranged, When the transparency coloring ratio which is a ratio of the area of the field in which said 
reflecting layer is not prepared, and the area of the field where said coloring layer in the field in which 
said reflecting layer is not prepared is arranged is set up The ratio of said reflective coloring ratio and 
said transparency coloring ratio is characterized by being a different value for every color. 
[Procedure amendment 3] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0015 
[Method of Amendment] Modification 
[The content of amendment] 
[0015] 

Such adjustment is a coloring layer, while according to this invention the coloring layer is arranged on 
the field in which the reflecting layer is not prepared and it becomes possible to adjust the brightness of 
the reflected light by being arranged only in the part on the reflective section according to the lap rate to 
the reflecting layer of a coloring layer. 

Since it is unrelated to a lap condition with optical opening, it can avoid affecting the color of the 

transmitted light. Therefore, it becomes possible to set up independently the effect of the coloring layer 

to the reflected light, and the effect of a coloring layer to the transmitted light mutually. 

[Procedure amendment 4] 

[Document to be Amended] Description 
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[Item(s) to be Amended] 0016 
[Method of Amendment] Modification 
[The content of amendment] 
[0016] 

Moreover, the electro-optic device of this invention has the electrooptic material layer arranged between 
the substrates of a couple, and sets it to the electro-optic device with which it comes to set up two or 
more pixels. The reflecting layer which reflects the light which has been arranged at reflective each 
inner section of said pixel, and passed said electrooptic material layer, The field in which said reflecting 
layer arranged in each of said pixel is not prepared, A ratio with the area of the field where said coloring 
layer [ in / it has the coloring layer arranged so that it may lap with said a part of reflective section and 
the field in which said reflecting layer is not prepared, and / the area of said reflective section and said 
reflective section ] is arranged (it is only hereafter called a "reflective coloring ratio".) It is characterized 
by being smaller than the ratio (only henceforth a "transparency coloring ratio") of the area of the field 
in which said reflecting layer is not prepared, and the area of the field where said coloring layer in the 
field in which said reflecting layer is not prepared is arranged. Although the lightness of the reflected 
light will become lower than the transmitted light and the saturation of the transmitted light will become 
lower than the saturation of the reflected light if it is usual since the transmitted light which passes 
optical opening to the reflected light penetrating a coloring layer twice penetrates a coloring layer only 
once the brightness of the reflected light can be raised by making a reflective coloring ratio smaller than 
a transparency coloring ratio - both the saturation of the transmitted light can be raised relatively and a 
difference of the color between the reflected light and the transmitted light can be reduced. 
[Procedure amendment 5] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0017 
[Method of Amendment] Modification 
[The content of amendment] 
[0017] 

Moreover, as for said coloring layer, it is desirable to be arranged so that the field in which said 

reflecting layer is not prepared may be covered thoroughly. By being arranged so that a coloring layer 

may cover optical opening thoroughly, the saturation of the transmitted light can be raised further. 

[Procedure amendment 6] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0019 

[Method of Amendment] Modification 

[The content of amendment] 

[0019] 

Moreover, it becomes possible to form a coloring layer as a thing of one by being arranged so that said 

coloring layer may be jutted out on said reflective section of the perimeter of a field in which said 

reflecting layer is not prepared from on the field in which said reflecting layer is not prepared. 

Therefore, it becomes unnecessary to form the pattern of a coloring layer so finely, and, easier 

moreover, can manufacture by the high yield. 

[Procedure amendment 7] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0027 

[Method of Amendment] Modification 

[The content of amendment] 

[0027] 

Moreover, as for the area of the field in which said each of said pixel reflecting layer is not prepared, it 

is desirable that it is substantially the same mutually. 

[Procedure amendment 8] 

[Document to be Amended] Description 
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[Item(s) to be Amended] 0030 
[Method of Amendment] Modification 
[The content of amendment] 
[0030] 

In this invention, said coloring layer is equipped with two or more kinds of coloring layers which have a 

different color, and, as for the rate of coat area on said reflective section of said coloring layer 

(equivalent to the above-mentioned reflective coloring ratio), it is desirable to differ between said pixels 

equipped with said coloring layer of at least two different colors. While adjusting the optical property of 

the coloring layer of each color so that the color of the transparency display realized by the transmitted 

light of the field in which the reflecting layer is not prepared by this may be optimized, it becomes 

possible to optimize the color of a reflective display by adjusting the rate of coat area of the coloring 

layer of each color which laps with the reflective section. Therefore, the color of a transparency display 

and the color of a reflective display can be independently adjusted about each color, respectively. 

[Procedure amendment 9] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0031 

[Method of Amendment] Modification 

[The content of amendment] 

[0031] 

In this invention, said coloring layer is equipped with red, green, and the coloring layer of each blue 
color, and, as for said rate of coat area of said green coloring layer, it is desirable that it is smaller than 
said rate of coat area of red and said blue coloring layer. Although a transparency display is constituted 
by the light which penetrated the coloring layer only once in the field in which the reflecting layer is not 
prepared, and the field with which it laps, a reflective display is mainly constituted by the light which 
penetrates a coloring layer twice in the field which laps with the reflective section, and is influenced by 
the reflected light by the coloring layer in the field in which the reflecting layer is not prepared 
selectively, and the field with which it laps. Therefore, generally, a reflective display tends to become 
dark, while saturation becomes high rather than a transparency display. By the way, even if relative 
luminous efficiency raises the saturation of a green light to an yellow-green wavelength field to 
becoming dark if the saturation of the light of red and blue goes up since it has a peak, it cannot become 
dark easily. Thereby, if it is going to raise lightness in a reflective display, it will become easy for 
especially the saturation of red or blue to fall, therefore, the pixel of red or blue - setting — the rate of 
coat area - high — carrying out (or [ namely, / losing the area of the reflective section which does not 
lap with a coloring layer ] -- or) It becomes possible to increase lightness substantially, securing [ lessen, 
secure saturation, and ] the color repeatability of a reflective display, if the amount of reflected lights is 
earned by what the rate of coat area is made low for in a green pixel (that is, the area of the reflective 
section which does not lap with a coloring layer is increased). 
[Procedure amendment 10] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0033 
[Method of Amendment] Modification 
[The content of amendment] 
[0033] 

As for said reflective section, in this invention, it is desirable to be arranged in the perimeter enclosure 
of the field in which said reflecting layer is not prepared. Since the field in which the reflecting layer is 
not prepared will be formed in the condition of having been enclosed by the reflective section, by this, 
even if a location gap of some occurs between a coloring layer and a reflecting layer, the field which is 
not covered in a coloring layer can be prevented from being generated to the field in which the reflecting 
layer is not prepared. As for especially the field in which said reflecting layer is not prepared, it is 
desirable to be formed in the center of abbreviation of the reflective section. 
[Procedure amendment 1 1] 
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[Document to be Amended] Description 
[Item(s) to be Amended] 0034 
[Method of Amendment] Modification 
[The content of amendment] 
[0034] 

As for the rate of the area of a field that said reflecting layer to the area of said reflective section is not 
prepared, in this invention, it is desirable that it is 30 - 70%. Since a reflective display will become 
conversely dark although a transparency display becomes bright if the rate of the area of a field that the 
reflecting layer to the area of the reflective section of a reflecting layer is not prepared generally 
becomes large, it is necessary to set up the rate of the area of a field that the reflecting layer to the area 
of the reflective section of a reflecting layer is not prepared so that the balance of a transparency display 
and a reflective display may be taken. If the rate of the area of a field that the reflecting layer to the area 
of the reflective section is not prepared is more specifically too small, it is necessary to make the 
illuminance of a back light high, and the power consumption of a back light will increase. Moreover, if 
the rate of the area of a field that the reflecting layer to the area of the reflective section is not prepared 
is too large, a reflective display will become dark and it will be hard coming to check by looking. Since 
the brightness of a reflective display can be earned by establishing the field which does not lap with a 
coloring layer in a part of reflective section with this operation gestalt It becomes possible to balance a 
transparency display and a reflective display compared with the case where the structure which put the 
coloring layer on the whole reflecting layer is adopted, in the above-mentioned range where the rate of 
the area of a field that the reflecting layer to the area of the reflective section is not prepared is large. In 
the both sides of a transparency display and a reflective display, good color grace is realizable. If the rate 
of the area of a field that the reflecting layer to the area of the reflective section is not prepared is less 
than the above-mentioned range, since power consumption will increase from the need of securing the 
lightness of a transparency display, it is hard coming to adopt it as pocket mold electronic equipment, 
such as a cellular phone. Moreover, if the rate of the area of a field that the reflecting layer to the area of 
the reflective section is not prepared exceeds the above-mentioned range, coexistence of the lightness in 
a reflective display and saturation will become difficult, and it will become difficult to secure the color 
grace in a reflective display. 
[Procedure amendment 12] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0037 
[Method of Amendment] Modification 
[The content of amendment] 
[0037] 

Next, the substrate with which, as for the light filter substrate of this invention, two or more pixels were 
set up, The reflecting layer which reflects the light which has been arranged at reflective each inner 
section of said pixel, and passed said electrooptic material layer, The field in which said reflecting layer 
arranged in each of said pixel is not prepared, It is arranged so that it may lap with said a part of 
reflective section and the field in which said reflecting layer is not prepared. The reflective coloring ratio 
which is a ratio with the area of the field where said coloring layer [ in / it has two or more coloring 
layers which have two or more different colors, and / the area of said reflective section and said 
reflective section ] is arranged, When the transparency coloring ratio which is a ratio of the area of the 
field in which said reflecting layer is not prepared, and the area of the field where said coloring layer in 
the field in which said reflecting layer is not prepared is arranged is set up The ratio of said reflective 
coloring ratio and said transparency coloring ratio is characterized by being a different value for every 
color. Moreover, the substrate with which, as for the light filter substrate of this invention, two or more 
pixels were set up, The reflecting layer which reflects the light which has been arranged at reflective 
each inner section of said pixel, and passed said electrooptic material layer, The field in which said 
reflecting layer arranged in each of said pixel is not prepared, It has the coloring layer arranged so that it 
may lap with said a part of reflective section and the field in which said reflecting layer is not prepared. 
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The ratio of the area of said reflective section and the area of the field where said coloring layer in said 

reflective section is arranged is characterized by being smaller than the ratio of the area of the field in 

which said reflecting layer is not prepared, and the area of the field where said coloring layer in the field 

in which said reflecting layer is not prepared is arranged. 

[Procedure amendment 13] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0038 

[Method of Amendment] Modification 

[The content of amendment] 

[0038] 

By being arranged only in the part on the reflective section, while the coloring layer is arranged on the 
field in which the reflecting layer is not prepared according to this invention Since such adjustment is 
unrelated to the lap condition of a coloring layer and optical opening while becoming possible to adjust 
the brightness of the reflected light according to the lap rate to the reflecting layer of a coloring layer, it 
can avoid affecting the color of the transmitted light. Therefore, it becomes possible to set up 
independently the effect of the coloring layer to the reflected light, and the effect of a coloring layer to 
the transmitted light mutually. 
[Procedure amendment 14] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0113 
[Method of Amendment] Modification 
[The content of amendment] 
[0113] 

(Example 15 of a configuration) The configuration of the example 15 of a configuration is typically 
shown in drawing 14. In this example 15 of a configuration, the reflecting layer 1912 of each pixel is 
formed where reflective section 1912b of a left Uichi pair is separated, and opening 1912a is formed 
between them. Moreover, the coloring layers 1914b and 1914r have covered the reflecting layer 1912 
with B pixels and R pixels extensively. Furthermore, in G pixels, while 1914g of coloring layers laps 
with opening 1912a of a reflecting layer 1912 thoroughly, it was constituted so that it might ****** to 
the perimeter, and has lapped only with the part on reflective section 1912b. Namely, reflective section 
1912b is in the condition of having exposed selectively by opening 1914a prepared in 1914g of coloring 
layers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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